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Our Readers Say 
Un-Natural History 
Here's My Story 


What Do You Know? 


Every issue of Popular Science con- 
tains hundreds of up-to-the-minute 
facts and new ideas. How many of the 
following questions can you 
Turn to the given references 
issue to verify your answers, 


Will glass float? (Caption, page 51.) 

A French 75 is worthless for shell- 
ing the reverse slope of a high hill. 
Why? (Illustration, page 54.) 

What is a drogue? (Page 81.) 

‘How can a fence, a stack of lumber, 
or a shelf of books convey a cipher 
message? (Text, page 87.) 

What are high-flotation tires? (Cap- 
tion, page 94.) 

Osnaburg is not a European village, 
but something our Army finds useful. 
What is it? (Caption, page 116.) 

When steelmakers call iron “red- 
short,” what's wrong with it? (Text, 
page 119.) 

Where do mine shafts come to the 
surface in the heart of a city's busi- 
ness district? (Text, page 121.) 

If troops stealing into open enemy 
territory by night are suddenly ex- 
posed to the light of a flare, how can 
they best avoid detection? (Text, 
page 126.) 

‘What is a “wild wall”? (Caption, 
page 133.) 

Is gasoline a good solvent for clean- 
ing dirt deposits from inner carburetor 
parts? (Text, page 140.) 

Why may rust form on iron and 
steel surfaces under a coating of 
grease? (Text, page HW 363.) 
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“Say, Captain... what 
side of the road do they 


drive on in Rio?” 


Don't think the planes of the future aren't already 
bere! They are! But, of course, these giants aren't 
carrying pleasure cars and vacationists. Troops 
and jeeps and equipment fill their holds. 

Just imagine the Day of Victory has already ar- 
rived. Visualize the multi-motor bombers and 
transports of today as fleets of freight planes and 
super liners, 

As sure as Victory will be ours, the America that 
lies ahead will be a land that brings the horizon to 
your back door. It will be a land that leads man- 
kind to a new concept of civilization. Today's pro- 
duction lines are geared to it. Today's Ameri- 
cans are working for it. 

When the aviation industry was in knee 
pants, we of B. F. Goodrich started our 
aeronautical division. Planes were fragile, 
slow, unsafe. The pilots who flew them 
were daredevils. But every day some new 
miracle of ingenuity took place. 

For example, from the B. F. Goodrich re- 
search laboratories came a new type of air- 
crafttire, a low-pressure Silvertown which 
made aircraft take-offs and landings 
smoother and safer. This helped pave the 
way for heavier planes. We developed a 
new type of brake that greatly increased 
apilot’s ground-control. This helped pave 
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the way for greater speeds. We developed De-Icers, 
which protect wings, tail and rudder from ice. 

‘Today, the greatest air force in the world is using 
this equipment. As the air power of the United 
Nations grows in strength, the Day of Victory 
looms nearer. And, when it arrives, we at B. F. 
Goodrich won't even take time out to look up 
from our work. 

We will start right off on our new job—turning 
out aircraft equipment for the conquest of new 
worlds . .. for the creation of a new America. The 
B. F. Goodrich Co., Aeronautical Divi- 
sion, Akron, Ohio. HG] 
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He's firing 
telephone wire 


Tus fighter plane, with its six wing guns spitting 
fire, uses up enough copper every minute to make 
several miles of telephone line. 

That’s the right use for copper now — and it’s the 
reason why we can’t continue to expand our facili- 
ties to take care of the expanding Long Distance 
telephone traffic. 

Right now, our lines are flooded with Long Dis- 
tance calls. Most of them have to do with the war 
—they must have the right of way. 

Will you help us keep the wires clear for war 
calls — industrial calls that send a plane down the 
assembly line — military calls that send it into the 
air against the enemy? 


Yon can do it by keeping your own calls as few 


and as brief as possible, And you'll be bringing 
Victory that much nearer. 


Bell Telephone System 


NOVEMBER, 1952 Please mention Porvtan Sctexce Moxtuty when writing to advertisers. 
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AT ASE,35.2 $10,000 policy costs you only 
$12.80 per month and will, should you 
die during the expectancy period, pay your 
beneficiary $10,000 or a monthly income for 
life. This low-cost policy cannot be issued in 
amounts less than $2,500. Write for full de- 
tails, stating date of birth. Use coupon below. 
More Than A Billion Dollars of Insurance In Force 


THE LINCOLN NATIONAL LIFE 
INSURANCE COMPANY 


Fort Wayne, Iadiana 
178 NAME INDICATES ITS CHARACTER 


THE LINCOLN NATIONAL LIFE 
INSURANCE COMPANY 
Dept. PC-11, Fort Wayne, Indiana 


Send full details about your Low Gost Plan, 
which provides ample protection at low cost. 
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. Street Address. 
f 
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‘You'p demand action—if you knew that a million tons 
of rubber were going to waste, when it’s vital to our war 
effort. 

And yet the fact is, a million men are “going to waste” 
in low-paid, unskilled jobs—when, with a few months of 
practical, spare-time training, they might be doing more 
important, better paid work in some victory-vital shop 
or factory! 

And America needs trained man-power as much as 
she needs rubber and gasoline! 

‘You can demand action on this matter, too—by mail- 
ing this coupon today, and learning how quickly a low- 
cost I, C, S. Course can fit you to be a better fighter on 
the business and industrial front! 

Act right now—the world won't wait for slow-pokes! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


NG TO TRAIN AMERICANS FOR VICTORY 


BOX 7640-K, SCRANTON, PENNA, 


‘Without cost or obligation, please send me a copy of your booklet, “Who Wins 
and Why,” and full particulars about the course before which I have marked X 
TECHNICAL AND INDUSTRIAL COURSES 
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AT LAST! Here is a set of Electrical Books 
understandable language for the “beginner” or 


AMAZING 3 VOLUME 
Electrical Reference Set 


AUTHORITATIVE. PRACTICAL — prepared by 
rly on the job by hundreds of 
tricians, service men, radio men, air 


Used re 


adets, stu- 


s, maintenance mien, ete. 
Covers everything Electrica 
A.C, and D.C. Motors, 
motive electricity, 


ture winding, 


nerators, electron 


ete., etc, Answers 


clearly, completely, 


RADIO AND TELEVISION 
INCLUDED 


In addition to all branches of Electri this re- 
markable set also covers Radio and Tele Tells 
how to build, troubleshoot, make repairs. Over 100 
pictures and 240 diagrams in this section alone! 


Remember—this is not a correspondence course. 
No lessons or tests to be sent in. You study at home 
when you have the time or use it as a ready reference. 
‘These fine big books are always ready whenever you 
want to look up any electrical or radio problem, and 


‘The material in these books duplicates as near 
in the famous Coyne shops. 
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8 Please me 


43 Years’ Experience in Practical Shop 
Methods is Packed into this 3-Volume Set 
s is possibl 
in book form, the practical “Learn-by-Doing” training given 


when writing to advertisers 


every subject is clearly indexed so it's easy to 
locate any subject. 


SEND NO MONEY! COUPON 
BRINGS COMPLETE SET 


Mail the special no-risk coupon on the opposite page. 
I'll send you ALL THREE handsomely 
bound, lavishly illustrated volumes for you to examine 
in your own home, on my free 7-day trial. It won't 
cost you a penny unless you decide to keep the set. 

Surely no offer could be fairer, Certainly nothing 
could more clearly show my ng 

t of Electrical and Radio Reference Books. Why, I 
even PAY THE POSTAGE, Don’t miss this sensa- 
tional opportunity! 


FREE WITH REFERENCE BOOKS 
Ask to see these books now, and I'll include Certificate 
entitling you to 1 full year of Personal, Technical 
Service by mail after you purchase them. This means 
you can write to me and receive special information 
from my staff of consultants on any radio or electrical 
subject. 


of these 


H. C. LEWIS 
500 SO. PAULINA STREET 
Dept. 82-R2 Chicago, Ill. 
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written in simple, 
the “old timer.” 


2000 PICTURES 

AND DIAGRAMS! 

2000 ELECTRICAL SUBJECTS* AT 
YOUR FINGER TIPS! 


A few of the many branches of Electricity 
plained and pictured in this amazing set an 


Air Conditioning Electric Signs 
‘Telephony Home Appliances 
Auto Electricity Switchboards 
‘Talking Pictures — Power Plants 


Generators Diesel Engines 
Refrigeration Motors—Armatures 
House Wiring A.C. and D.C. 


*Complete Ready Reference Index of over 2000 
Listings tells yout instantly where to Took up 
any electrical fact. 


coupon be- i oi after receivin 


low and recei s amine books 7 {the books, Fister ruin them or send you 83, and $9.0 mont 
days, with no obligation. TI if you decide ee ee ee 

are the finest, most practical reference 
set you ever saw, send §3, and the same 
amount monthly until total price of $12 is 
paid. I'll prepay all shipping charges. Offer 

is imited. Sead cach pte, $1888 wich onde 


MAIL COUPON NOW! free trial and return privilege. ioe 
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Win Success Like This 


$10 a Week in Spare Time 
repaired someRadiosetawhen 
1 was on my tenth lesson. 1 real 
BE son’ wow you can give $0 muck 
m for such a small 
\ I'made $600 in 
‘and T have mad 


8 week-just spare time. IN 
JERRY, 1146 Mariposa St Denver, Colorado. 


Salary Increased $1,800 Year 
in Radio 


ee fou forsyour excellent training.” JULIUS 
{SELS., station WDOD, Chattanooga, Tenn 


4 $200 a Month in Own Business 


fa 
RANER, “S00 Ws ‘texas Ave. 
Goose ‘Creek, ‘Texas, 


MEASURING 


Build These Radio Circuits With Parts | Send! 


INSTR 


_ FIND OUT ABOUT THIS TESTED WAY 


Be a Radio 


MANY MAKE $30, | 


I Train BEGINNERS at Home 
for Good Spare Time and 
Full Time Radio Jobs 


Here's your opportunity to get a good job in a 
field with a big peacetime future! There is a short- 
age today of trained Radio Technicians and Oper- 
ators. If you're in a rut, worried because your 
present job has no future—find out about RADIO! 

‘Mail the Coupon. Twili send you FREE my 64-page, illus 
trated Book, RICH REWARDS IN RADIO. It describes many 
fascinating types of Radio jobs; tells how N. R. 1. trains you 
at home in spare time: how you learn by building fascinating 
Radio Circuits with SIX BIG KITS OF RADIO PARTS I send! 


ACT NOW! Many Beginners Quickly 
Make $5, $10 Extra a Week 


Many N. R. I, Students make $5, $10 EXTRA MONEY in 
spare time while learning. I send EXTRA MONEY JOB 
SHEETS that tell now to do it! 

Right now, probably In your neighborhood, th 
for a spare and full time Radio Technician, Many 
‘Teennicians are starting thelr own FULL time a 
making $30, $40, $50 a week! 

Others take good-pay jobs with Radio Broadcasting 
tions. Many more are needed for Government jobs as Civil 
Operators. ‘Techni Radio Manufacturers employ tral 
Technicians to help fill Government wartime orders. Aviation, 
Commereiai, Police Radio und Loudspeaker Systems continue 
to be live, growing fields. And think of the NEW jobs Ts 
Vision, Prequency Modulation, and other Radio developments 
wil) open up after the wart I give you the Radio knowledge 
Fequired for jobs in these fields, 


room 
‘time 
Deen 


By the time you've con- 
ducted 60 sets of Exper- 
ments with Radio Parts 
I supply—have made 
hundreds of measure- 
ments and adjustments 
—you'll have valuable 
PRACTICALexperienc: 


get paid Wille learn 


on Extra Pay in Army, Navy, Too RH 


A Great School Helps You Toward 
the Rich Rewards of Radio 


J cecmnth, 
Wi 


4. E. SMITH, Preside: 


Name. 


Address. 


70 BETTER PAY 


Coming Next Month— 


| UNCLE SAM’S TRUMP CARD in the game 

| of aerial warfare may well turn out to be the 

| P-47 Thunderbolt, described by experts as the 
fastest, highest-fiying fighter plane in the world. 
An article tells all that can be told about a ship 
which will take on anything Hitler and Hiro- 
hito can send against it. 


NECESSITY, we all know, is the mother of in 

vention, and the spur of wartime demands is 

forcing improvements that will carry over into 

everyday life in peacetime. In many fields, 

“substitute” materials are proving better and 

| cheaper than the time-honored materials they 
replace. Read the story of how it took a war 
to teach us better ways of doing things. 


CHRISTMAS IS COMING around this year 
on the usual day, war or no war. For home- 
workshop fans who like to make their own 
gifts, we offer plans for making a wide variety 
| of toys and furniture for children; a simplified 
model of one of the latest U. S. cruiser 
proved Priscilla sewing cabinet for the Mi 
and several pieces of attractive craftwork. 


e e 
a] | GOT YOUR GAS MASK? If not, you can 
make a reasonably effective one from a rubber 
4 


a tin can, a fly swatter, 


= ey | other equally unlikely odds and ends. Pictur 
. and text show you just how to do it. This ii 
R years engineering ST not intended to take the place of an approved 


experts have specified Be =< | mask, but it's a lot better than wet towels, 
Auto-Lite Batteries as — blankets, and other makeshifts. 
original equipment for 1 Jean-spanning clippers 
out of every 3 makes of | us* Avto-Lite Gatteries. | 
cars, They pick them 
for giant ocean-spanning 
clippers too, where de- 
pendability counts most. 
For longer life, extra 
ower, ask for’ Auto- 
ite Batteries... now 
priced with the lowest. 


USL BATTERY CORPORATION 
‘Niagara Falls (A Subsidiory of The Electric Auto-Lite Company) -Wew York 


AN ELECTRIC CANNON that shoot: 
shells 90 miles at the rate of 750 a 
that’s the newest German weapon, but for- 
tunately it exists only on paper and is likely to 
remain there for quite a while. You'll want to 
read about it and see the drawings in which 
interprets this Nazi blueprint for 


FLUORESCENT LAMPS are being more and 
more widely used, and it's high time that the 
handy man learned how to keep them working 
properly. An article by Harold P. Strand tells 
you what you need to know about the way 
fluorescent lamps work, how to find out what's 
wrong with a balky one, and how to remedy the 


AUTO-UTE MEANS AUTO URE 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUC- ad 
ING FOR AMERICA'S ARMED FORCES OM LAND, SEA AND IN THE AIR | trouble. 
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+. and what girl doesn’t thrill at the sight of a’ 
powerful, big-muscled MAN! What girl would prefer 
to date a flabby-armed, flat-chested WEAKLING—if 
she could date a husky, broad-shouldered HE-MAN 

If YOU are not satisfied with your build, rea 

CHARLES ATLAS’ amazing offer here: 


Give Me Just 15 Minutes a Day and I'll 
Prove I Can Make You A NEW MAN! 


‘HAT’S whatIsaid a home-front civilian, you've GOT to 
aS era am eae Heh re ge ane 
need to PROVE—re- get a body with the bulldog staying 
ig ote 
how aihained” 2 Would You Belleve 1 War Once @ 
ent physique—that I can giv 97-Ib. Wer mewu 
can take it. A full, deep barrel- would you? Through my discovery of 
We're ALL in the Army today! Tension” can perform—right in the 
longer limited to the front-line ® day to get the kind of HE-MAN 
not BYERS citizen is called to hav 
Hate belie ele, Ee BOOK “Sxxstnete™ 
Ee aa rage oor Ke aime 


stoasly. 2.00000 
LET ME START SHOWING] his 48-page story 
—illustrated with action photos of 
RESULTS FOR YOU : myself and my pupils. You'll read 
about my secret of "Dynamic Ten 

sion”—and SEE PROOF of it! 
CHARLES ATLAS, Dept. 1-28, 115 Eas 

23rd Street, New York, 


Just a stan 
book, 


canes aia, Oop 1-2, 
cuantes Tersocrreats) | Suan Sardine nse r,t ¥ 
| ATLA Tea Feat ie pet at ve Sg 
sa 


sion” ‘will help make a New Man of me—give mea 
healthy, husky body" and 

Send te your free book, 
Strength.” 


‘GAINED 29 — 
POUNDS a 


‘Address —______ : 


muscular 
verlasting 


————— 
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Christmas Presents for Navy Men 
Must Be Mailed by November 1 


Ir woutp be a real service to men in the 
Navy if you would publish the following 
message from the Bureau of Personnel: 

“November Ist is 
the deadline for mail- 
ing Christmas pack- 
ages to men in the 
Navy on foreign sta- 
tion or on shipboard 
if you want to be 
sure they will reach 
the men by Christmas 
Day, warns the Navy 
Department. Pack. 
ages for overseas 
parcel post must not 
exceed 11 pounds in 
weight and must be 
no more than 18 
inches in length and 42 inches combined 
length and girth. Lightweight packages the 
size of an ordinary shoe box are preferred. 
Address must be complete, giving the m 
ship or shore station. Return address also 
must be given. Cost of postage is the parcel 
post rate to New York or San Francisco; no 
additional charge for foreign delivery. All 
mail is subject to censorship. Gifts most ac- 
ceptable to Navy men are: Toilet kit, wrist 
watch, notebook, pipe, wallet, pen or pencil, 
photograph (preferably small and framed), 
magazine subscriptions or books, small 
games such as dominoes, sewing kit, things 
easily transportable and usable in any 
climate. Articles NOT recommended are: 
electrical equipment of any kind, food of any 
sort, clothing unless specifically requested, 
cameras."—R. W. S,, Jr, Washington, D. C. 


Yes, We Used to Publish Fiction, 
But Fact Is Stranger These Days 


Anowr six or eight years ago you sent in- 
formation on steam automobiles to a gentle- 
man in Macon, Ga, I gather from Our 
Readers Say of February 1939. Would you 
please send me the same information? I 
‘want to repair an old White, and I know little 
about steamers. Recently I looked through 
my old copies of P.S.M,, dating back to 1923. 
Although your magazine was a good one 
then, it is better now. I couldn't help noticing 


SHOP EARLY 15 GOOD 
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that Gus and Joe were in the Model Garage 
17 years ago. Those cover pictures by Paus 
‘were good ones. I reread the novel “Whirl- 
ing Wheels," which was printed in your 
magazine. It was a good story, but I think 
PSM. is better without fiction. Poputar 
Science MonTHLY has come a long way in the 
last 20 years—G. M., Traer, Iowa. 


Homemade Motor Scooter Scoots 
65 Miles on a Gallon of Gas 


You recently helped me out on building a 
motor scooter. The job is finished now. My 
scooter has reached a speed of 60 m.p.h. and 
has a three-speed transmission. I get about 
65 miles to the gallon. You may not believe 
this, but it’s exactly the truth. It has most of 
the features of a motorcycle, and rides very 
comfortably with suspension springs on the 
front and with the rear axle mounted on 
springs. Two people can ride very con- 
veniently—B. P., Apollo, Pa. 


If You Don’t Believe It, 
Count ‘em Yourself 


IN THE August issue of Porvtar Science, 
P.M.C. must have used considerable imagina- 
tion to find 500,000 triangles in an 8-by-8-cell 
square, in which each cell is crossed by two 
diagonals. This figure contains 1,832 tri- 
angles. Using this same construction the 
number of triangles in various sized squares 
is as follows: 


1-by-1 cell square contains 8 triangles 
2by2 "tm by <r 
aba" ” m4 O” 
toy ” ” 28 OC” 
Sbys "oO" ” oO" 
Sby6 = 816" 
Tby-T 1,256 

Bbys ” ” 1,882 


A rectangle of 4 by 8 cells of the same con- 
struction, which has half the area of an 
&by-8-cell square, contains only 654 triangles. 
‘There seems to be no 
square figure of this 
type that contains an 
even 500,000 triangles. 
A 5tby-5t-cell square 
contains 485,568 tri- 
angles and a 55-by-55- 
cell square contains 
512,792 triangles. Al- 
though the number of 
triangles may be ob- 
tained by a systematic 
count, it is more con- 
venient to determine 
these numbers by oth- 
er methods, one of 
which is by the use of an easy algebraic 
formula, 


iy! 
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“That old greenhead never 
guessed he'd be helping the 
U.S. Army some day!” 


“W7ou KNOW, my first 

day of anti-aircraft 
firing practice reminded 
me a lot of my first duck 
hunt. I was just a kid 
then, so I was pretty 
excited when Dad let me go with him. We got 
out to the blind just before dawn. It was windy 
and overcast, with a bite in the air. Mallards were 
flying high overhead, in close formation. 

“First thing I know, a big greenhead hovers over 
the decoys, swings around into the wind,and comes 
in with a rush, I'm so excited I let him have it 
about forty yards away. He crumples up and plumps 
in the drink. It seemed so easy—I figured I'd have 
my limit in no time at all. 
kept poppin’ away, without so much as gettin’ 
another feather. Long about 10 o’clock, Dad got 
his fifth clean hit, and said, sorta quietlike, ‘Son, 
don’t shoot where they are, shoot where they're 
goin’ to be... . Well, that holds good for the 
‘game’ we're tryin’ co bring down right now, just 


ichas given America a reserve force 
often million shooters who know the fundamentals 
of gun-handling. For the fifth time in its history, 
Remington has turned from its peacetime pursuits 
to help supply the country’s needs. 


your guns and ammunition. Keep your guns clean; 
wipe them occasionally with an oily rag to prevent 
rusting. Remove unused shells from the pockets of 
a wet hunting coat and from your car. Store am- 
munition in a cool, dry place. Remember, ammu- 
nition properly stored stays good for years. Rem- 
ington Arms Co., Inc., Bridgeport, Conn. 


Remington, 
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He Has Gas (Charcoal) to Burn 


in His Automobile 

Ler’s have a good, long article about con- 
verting automobile or other gasoline engines 
for burning charcoal gas, as used in Europe. 
I think one of your readers has already sug- 
gested this, and believe others will surely be 
much interested even though it may not be 


| necessary in this country. Keep the articles 


Please mention Porutax Screxce Moxtaty when writing to advertisers. 


on chemistry coming. Your magazine is get- 
ting better and better—F. A. M., Rockbridge, 
m. 


Try It Out on the Japs— 
a Shot at a Time 


Here is a problem for 
your brain-trusting de- 
partment. Maybe we 
should worry the Japs 
with this one. An army 
decided to pack its shot 
in boxes measuring 10 
by 10 by 5 inches in- 
side. In the case of 
one-inch balls, how 
many can be placed 
in a box? Unless the 
paper shortage inter- 
feres, I would like to 
see you publish the analysis.—R. D. H, 
Columbus, Ind. 


More About Stroboscopic Effects 
in Fans, Gears, Saws, and Drills 


In recent Readers Say columns there have 
been several references to different strobo- 
scopic effects. I have seen an effect similar 
to that of the drill press, as an electric fan 
slowed down to a stop under AC light. R. H.’s 
assumption about the saw seen under natural 
light seems to be correct. I tried the same 
thing with some small gears. As each tooth 
hits, it momentarily stops. The next tooth 
jumps into place so quickly that the change 
is not seen. Many motion-picture projectors 
use the same principle. One frame of film 
is shown, and then the next one brought into 
place so quickly that the change is not seen. 
More expensive projectors use a shutter to 
cover up the change in order to prevent 
streaks and flicker, and get clearer pictures. 
I think P.S.M. is a swell magazine. It cer- 
tainly is my favorite. How about some model- 
airplane plans, or plans for a towline glider? 
—J. T., Vancouver, Wash. 
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telescope by making it in one evening of 
tis Included FREE with this Special Offer of “Wonders 


All the optical parts are completely 


finished for a refracting. astronomical 
telescope over 4 feet long. You can see the 
mountains and craters on the moon, the 
ringed planet Saturn, Jupiter and double 
stars, ete. See airplanes, ships and hun- 
Greds of other interesting sights. Makes 
objects miles away appear close. Com- 
plete lens kit contains 2” diameter ground 
‘and polished objective lens and 33 power 
eyepiece lens made in the good old U.8.A. 
with full directions for mounting. Read 
how you can get your 33 power telescope 
Jens iit PREE with this offer. 


WONDERS AND MYSTERIES OF SCIENCE 
IN THRILLING STORY AND 1,000 PICTURES: 

You can now enter the wondrous world 
of tomorrow. You can now go on thrilling 
tours through the wonderland of Science. 
Here is the telescope, the microscope, the 
spectroscope. Here are tours through talk- 
Ing picture studios and television studios. 
Here is aviation opening up the new world 
of speed and distance. And here, too, Is 
the" photo-electrie cell, the marvelous 
eagle eye that will make men of the fu- 
ture aupermen. ‘These and hundreds of 
others are all yours in the THREE EX- 
Crrixé VOLUMES of 


33 POWER 


TELESCOPE 


—LENS KIT 


BB 2 check ares zen are, oni 


3 GREAT VOLUMES BOUND TOGETHER 
CONTAIN 1,000 PICTURES AND 15 BOOKS, 
‘This fascinating work contains 
thrilling volumes bound togeth 
packed with a thousand pletures which 
simplify its contents, Think of tt—dozens 
and dozens, hundreds and hundreds of 
scientific pletures. Pictures of all kinds 
on Mechanles, Astronomy, Physies, Biol 
ogy, ete,—-dynamie diagrams, panoramle 
Mlustrations, and action-photographs Up 
to 100 square Inches In size! These hun: 
dreds and bundreds of dazzling ilustra 
tions cram three gorgeous volumes—and 
wach of the three volumes is almost a 
foot high, and when opened, over a foot 
wider 


YOUR FRIENDS WILL ADMIRE YOU 
‘Through the slmplicity of the text, the 
tremendous record of Sclence in brought 
lavishly before you. ‘The mightiest mar- 
yela of mankind thrill you as you read 
thelr stories. Invention, Geography, Zo- 
ology, Engineering, etc.—they are so sim- 
ple and easy to understand, No wonder 
every person who has read and mastered 
this exciting wonderbook becomes a 
‘walking encyclopedia’” and ts looked uj 
to by his friends as a “scientific wizard, 


BIG FREE OFFER—SEND NO MONEY 
three great, profusely-itlustrated 
‘of “Wonders of Science, Simpli- 
he ther) formerly sold for 
$5.00, But it is offered to you now for 
only $1.08 plus postage. Act at once and 


™ 


fs kit described above, You take no 
risk because you must be 100% delight- 
fof you may return for full refund 
within dive days. ACT NOW—as this 
er is limited to the supply of 33 pow- 
‘er telescope lens kits available, This 
may never be yours again. 80 
RUSH COUPON AT ONCE. 
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YES, THERE'S REAL HONEY in Imperial. Good enough to 
eat! Dear to the hearts of smokers everywhere 
because it entirely eliminates "breaking-in’ 


WERE'S HOW THE MONEY IS SPRAYED IN 
the pipes. It coats walls of pipe- 
bowl permanently. It mingl 
with tobacco and forms « beaul 
fully-cured "cake!" A sweet, sat- 
istying smoke, miid and smoot! 
no matter what tobacco you u 


+». and everyboily knows that for $1, 
YELLO-BOLE is the finest pipe you can buy 


These $1 Yello-Bole Pipes, also 

Honey, smoke sweet, 
without breaking-in, and stay 
sweet and mild. 


“© 142, Keutmann Bros. & Bendy. 696 Fifth Avenue, N.Y. 
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| Has Doubts About Plastic Car Tops 


and Pennants for Waitresses 
1M GOING UTSNAY. Tensoy your maga- 
cHASING THESE BELLS! = zine very much, as 
= vN¢-A~ many of my school- 
tinS— mates do. A number 
of us have model-air- 
plane motors and we 
would like some arti- 
cles on the mainte- 
nance of such motors. 
E. J. C, of Philadel- 
phia, is’ slightly uts- 
nay ‘concerning his 
pennants for wait- 
resses. A small musical bell would serve the 
purpose better and would not be in the way. 
Won't those cars with the plastic tops, be 
awfully uncomfortable with the sun stream- 
| ing in?—L. E, W., Neptune Beach, Calif. 


Pedals and Paddles for Power 


on Lifeboats and Rafts 

MencuaNT seamen, aviators, fishermen, 
‘Marine Corps commandos—all could use life- 
boats, rafts, and pleasure boats with foot- 
pedal paddle wheels mounted directly on the 
bottom instead of oars. Gasoline engines are 
taboo. A paddle wheel with an axle longer 
than the wheel's diameter will furnish more 
power than oars. Many such would supply 
adequate power for Army landing barges. 
Operation would be quiet, since the paddle 
wheel would always be completely under 
water—P. E. D., Scranton, Pa. 


A Glutton for Punishment, 


He Saves News Headlines 
Beto intensely interested in the world 
news, I began saving the front page of our 
local ‘newspapers. Although there were only 
one or two important headlines a week, the 
pages soon piled up. Since my hobby is tak- 
ing pictures, I decided to copy these head- 
lines. Not caring to build a copying table, I 
solved the problem by pinning the paper on 
the wall and placing the camera on a tripod. 
I place a photoflood in a reflector on each 
side of the newspaper to give a shadowless 
lighting. This work can be done with any 
kind of camera, but I think that one with a 
ground-glass focusing screen works best. I 
| personally use a speed Graphic. I find it 
very interesting to look back in my files at 
the headlines that came out a year or two 
ago—C. B., Denver, Colo. 


POPULAR SCIENCE 


cr 
® all branches of 
intcndente, manne ‘wanted rs 
to'help eo is ‘production programe B - 
War Produc- Use Spare Time, T 
tion Demands Learn At Home a] 
Better Men soa cre Bal 
It is a duty you owe your 


country, Sounify and. 3 
Set Fog shoal know sere 
erly about sour ich, Yo 


should be p 


‘what’ your present Job, 
ould learn to do it better oF 
Ikarn how to do,the job of the man 
shead of you, You need to. know 


Ba utory end. practice tom 
cer, tremendgus war plant 

Belfi qacke fully ncitase, Rewards Are Great 
Draftsmen,Electricians,Ma- $!°))°" “20'S 

chine Designers, Machinists, fuore "than 2" 


Fr , Superintendents, 
Managers Can All Profit by 


Home Study 
t 


a have there been # 


history of t 


“to LEARN AS 


to you 


ing necded. Ti t and on. very 
‘home, fay m0 Write now A R 
for details. Clip and mail the cou- 
AMERICAN SCHOOL  pon—there is no obli: Ts 
Dept. G846, Drexel at 58th St, SS 
CHICAGO, BLLLNOIS <a iaean mr 7 


D 
Q a 


(No Cost). All you have to do to find out about 
this type of training, to get the details and the 
outline of study, with histories of the successes 
of other men, is to send the coupon, ‘There is 
no eost and no obligation of any kind, Let this 
great school, one of the pioneers in the home 
study field, explain the methods which ean do 20 
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fulfillment of a real ambition, and be of the 
‘greatest possible help in this present emergency. 
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Ak “IMPOSSIBLE” SUBSTANCE, which cannot exist on the 
earth but apparently is abundant in the vast stretches of so-called 
“empty” space between the stars, partly clears up a mystery of long 
standing. It accounts for three of four spectral lines that have long 
puzzled astronomers. The substance is hydrogen carbide (or carbon 
hydride if you prefer). When starlight is analyzed in a spectrome- 
ter, lines in the rainbowlike spectrum indicate the presence of dif- 
ferent chemical substances, which can be identified by comparison 
with the lines produced by known substances on the earth. Four of 
these lines, however, did not correspond to any known substance. 
Tt remained for two Canadian scientists, Dr. A. E. Douglas and 
Prof. G. Herzberg, to prove that three of them come from a sub- 
stance with the formula CH, which cannot exist on earth because 
the normal quota of the carbon atom is four atoms of hydrogen. If 
it has less, it is “unsaturated” and on earth it can always find plenty 
of hydrogen atoms to fill its quota. 


A, HOUR TREATMENT for syphilis, using both arsenicals 
and artificial fever, is being tried experimentally on a few patients 
in the early stages of the While it has not reached the 
point indicated by some prematurely enthusiastic reports, it is in 
line with the steady improvement in the treatment of this major 
disease of peace and war. Eighteen long months was the time for- 
merly required to effect a cure, but six to 10-week treatments are 
Dor in practical use in over 50 clinics, including Government hos- 
pitals. 


ow, fran JOB STARTED 314 YEARS AGO has just been 
completed, setting a new record for delay in getting a book off the 
press. It was in 1628 that Fray Antonio Vasquez. de Espinosa 
turned over to the printers a voluminous manuscript containing 
memoirs of his many years of life in the newly discovered countries 
of the New World. Part of it was actually put into type, then it 
went into the limbo of “lost books.” For three centuries scholars 
have known of his interesting observations only through quotations 
by his contemporaries. Then an American scholar, Dr. Charles 
Upson Clark, stumbled upon the manuscript and the partially 
printed sections in the Vatican Library at Rome. Now completely 
printed in an English translation, it affords a rich mine of informa- 
tion for historians, anthropologists, geographers, and scholars in 
many other fields. Fray Antonio was an energetic, inquiring sort of 
person with an insatiable curiosity and a habit of quizzing mission 
aries, soldiers, officials, and traders whom he met in his travels. 
While he picked up a certain amount of misinformation along with 
his facts about the fabulous lands of the West, his book is one that 
the world will consider well worth waiting for—even for 314 years. 
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Every job, from wheels to windshield 


sential facts, each available ona 

Recond’s notice through the Quick 
feference Index. Sturdy waterproof 

binding that Iasis for years, 


150 OFFICIAL GUIDES 
ALL IN ONE BOOK! 


Contains all essential information 
from the Official shop procedure mat 

uals prepared by each car manufac 
turer's own engineers. Open the mai 


Rush me MoToR’ 
$1 plus 35¢ shipping 
with order.) 

NAME. 


MAIL COUPON FOR 7 DAY FREE TRIAL 


MoToR BOOK DEPT., Desk 211, 572 Madison Ave., New York, N.Y. 


1942 Factory Shop Manual. If 0. K, I will remit 
fe in 7 days, and $1 monthly 
in all.) Otherwise I will return book in 7 days, (Foreign price $6, cash 


‘yours to Examine Free for 7 Days! 


UTO MECHANICS 


ual to the car you are working on, 
and everything you'll want to know 
is" there before your eyes—Easy aa 
ABC. 


THOUSANDS NOW IN USE 


‘This fs the exact samo shop ul 
used by the U.S. Army, and trade 
and technical ‘schools all “over, the 
country for training auto mechanics, 
‘They long ago learned that no other 
book ean compare with it. It is availe 
able ONLY through the MoToR Book 
Department. 

jefense has drafted thousands of 
skilled mechanics, Good jobs are wait 
ing right now for men who can step, 
in and take their places, This is the 
book that can help you eash int 


SEND NO MONEY 


Simply, fill out and mail. coupon 
below today and a copy of MoToR's 
up-to-the-minute 1942 Factory Shop 
Manual will be sent to you nt once for 
7 days’ Froe Trial. ACT NOW, while 
we still have plenty on hand for quick. 
shipping. 


4 months, (65.35 


AGE_ 


ADDRESS_ 


crry. 


_STATE. 


OCCUPATION & EMPLOYER 


[CJSAVE 35¢. Cheek here if you enclose $5.00 (36.00 Foreign) with coupon. 
L_J We will then pay a6c costs, Same 7-day return privilege applies. 
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wee” HEAR a World of Sound 
Through This MAICO “ACE” 


—play any instrument 


ET A REAL thrill out of music! 
Play the musical Instrument 
you like in w 


maico -ace 
V th 

= elinics, airlines, 
‘Army ond Navy. 


Let MICKEY MOUSE 


ed Booklet and Print Cartoon HOME MOVIES be Your xmi 


ter guests for every par. 
ty! Don't miss out on the popular 
ty that is rightfully yours! 

Mail coupon today for free illustr: 


Picture sample that sho uickly you ‘Give and show Mich. 
Jearn ‘that’ In 
ests Yo cash oF 

credit). U. ldg., New 


York City: 


FREE PRINT and PICTURE SAMPLE | |+ 


School of Music, 611 Brunswick Bldg,, N.Y, C. 


Please send me Pree Booklet and Print and Picture Sample, T would 
to play instrument checked below. (De You have i . 
0 ‘Accordion ui 
in Saxophone 
tar Mandolin 


Namen MORE QRATTSMEN NEEDED on planes, motor 
ma Special Aranioon 

LY at home in spare tl 
oo Rovcblieation. “Address 


Bieiai-ii 
ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art’ Tes 


‘ART INSTRUCTION, IMC, 11142 Art Instruction Bidy., Minneapolis, Minn, 


oe Paate ullein 


street 


y Dee ced 
Ae “ait DRY! 
§ | © bec legsorpenesAcedty oe etek 


reli apy foe eel Gr ates 
We eile We Se aes 
P Seiograeiee neat. 


today: Write for complete FREE Cat 
‘Marble Arms & Mfg. Company 
5794 Delta Av.Gladstone,Mich. U.S.A. 


Offers You 
A GREAT FUTURE! 


pepe seers As sthma A g0 ny 


spree co Curbed First Da 


curtis & waent For Thousands of Sufferers 


INSTITUTE | 
tablets. Iron clad guarantee -maney back unless 
Please mention Poruran Sctexce when writing to advertisers, | tory. Mendaco is only 60¢ at druggists. 


15 FREE, By 


Don't Miss This 
up-to-the- Boe 


ot ‘ ?'YREE 
TWE PORTER CAEMICAL C0. 4 PROSPECT AVE, RAGERSTOWK, MD. 


New York  &""83: 
Eleetrical 


itasereted boahlet School 
40 West 17th St., N. Y. C. 


RADIO.” ELECTR 
Ty 


ae 


SoRow A BAY 


MONEY’ me ARBITS-CAVES 


HANDBOOK-—How to Make and 
Use Bows and Arrows—90 Pages 
well illustrated (with catalog) 35¢. 
CATALOG — 100 pictures — color 
spread—Instruction Folder. 10c. 
CATALOG alone 5c. Stamps or 
Coin. 


LE.STEMMLER, QUEENS VILLAGE.N.Y. 
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ACCOUNTANCY 


These Are 


OPPORTUNITY DAYS 
for the Trained ACCOUNTANT! 


WITH war, state and federal legislation requir 
pore necirate accounting free bunrsoned that 


ins profemon YOU may be considering a a 
gooment H's, ot falls to coir eniteally 
Fem, wien, sn trom whom you wl ware Pe 

Recountaney training. Conder partiewarly 
Lakai’ record of tore than 800,000 Accountancy 
Rained nen an ween, roth pnt ty oar 


_Hemember, 400, bow numerous are the available 

tancy schools and courses in the country. Yety 

Sespite this fact, approximately anectenthof all CPA. 
have been student members of Lasalle 

‘As to the training itself, you will find it absolutely 

complete; from Practical Accounting through to Act 

gounuing Systems, fure, includ 

\Conciung that qualites you torongily. 

‘study does it all! No interference with, 


Inter cain a6 high as 80 Feturts om 
very hour devoted to wich a 2 
rg tual ‘carnest-~are willing to wor 
devotedly future. ‘success, Took into this 
spect carey. th thourfally. ‘and from every angle. 
formation ahd a 4B-page survey of this ep> 
portunity held will be sent you'on requ 


Sign and mail coupon for complete details 


use EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 1183-HR Chicago 


Kindly tell me more about the, war 
EasSeae 


(Higher Accountancy 


Other LaSalle Opportunities: 


H moreinterested in one of the fields 
Indicated below check asd tail now. 


SHAMAN 


S ELECTRICAL nooks 4 


MODERN 
ELECTRICITY 


Hoc noo ED uELESTRCITy, | 


AND TELEVISION 


1a, lectriclty, NEW 


', pears conguling priors’ 
fo. att buyers of. this famous 
Crclopetia of Electricity. 


sone 


satabttahed To 


, rings and emblems. 

ty. Reasonable prices 

from S3c up. Write today. Dep. 
‘Metal Arts Ce, Rochester, WY. 


seo 708) 
F 
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LEARN AT HOME 


Be a Taxidermist 


tate your AGI 


N. W. Schoo! of Taxidermy, 3388 Elwood Bldg.,. Omaha, Neb. 


| [ower Cos: 
BUILDING MATERIALS 


‘You can help to, conserve metals, Jumber and 
Eenuportation in your local” by making 


fag products dut of nan-essenti 
Terials.fhece raw materials are 
everywhere without priorities, 
Siarket is right in Your own territory. 
‘You can serve a wide market, comprising. 
Ge small Jobs {or bullding ‘or. remodein 
Sulidings, must be repairedsmall addi 
ust_be bullt. To do this. work they. need 
Imaterisis. “Get ready to manufacture ‘and 
Supply this ‘need, 
‘You can still equip yourself at low cost to supply this market n 
Sod SE fhe same fimes"form the foundation for an attract 
future manufacturing enterprise. 
Write today for. Catalog No. 
CONCRETE EQUIPMENT COMPANY 
519 Ottawa Ave. 


- MAN aura 


Boys, earn a G-Man set, microscope, 
movie, athletic equipment, or any af 


jake MONEY, too. 


itinepare time, Te 
write TODAY, giving 
‘our age, to Jim Thayer, 
it 1 Crowell 
Coliter Publishing Cs 
Springfield, Ohio. 


i 
F R E E BARGAIN CATALOG) 
BOOKS 
2.00 hosts of al publshers Ist 
gain ur god Ania! Bargain, Gataloe of 329 

Hiory. Selent 


thousands of int 
ew 1943 eatalor, 


THE BOOK SUPPLY COMPANY, DEPT. 146 
564-566 West Monroe St. 


3. Old-time 


your mind. Our Stimulators awoken you. 
ms Course, Wrile at once 
SELF ADVANCEMENT INSTI- 


Wonders Through The 


MICROSCOPE 


you all about 

MICROSCOPY. inexpensive mi- 

croscope on hundreds of specimens with- 

in a stone's throw of your front door and 

you step off into a new world of wonders. Complete 

Manual for amateurs. How to use equipment, secure 

and preserve specimens, take photomicrographs, ete. 
Numerous illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 112A 
353 Fourth Ave. New York, N.Y. 
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“LANGUAGE IS A WEAPON 


Siiity 1 toeakca foreign tan 
MASTER ANOTHER LANGUAGE 


quickly, easily, correctly 
by LINGUAPHONE 


The world-famous Linguaphor 
at Method “Brin 


Send for FREE Book 
LINGUAPHONE INSTITUTE 


at Totceny, max 80, Oreew 
GENUINE U. 5. BARGAL 


thelr photo 
arn $19 to 390 


Beautifully Styled-Low Prices! 
Si america eran 
Bp Fes Seaways 


WINDOW SIGN | LETTERS 


For Store, Fronts pe 
gan. put them ‘on. er 
METALLIC LETTER CO., 440 N. Clark St, Chicago 


and Office Windows. An; 
Free Samples. Liberal 


MoreGOOD JOBS in 


in AIRCRAFT and other War Industrie: 
Calls for Draftsmen Are 


1... Readthe 
f; for proof of this 
urgent demand. 


out, — ever 
eluding drafting 
3 supplies. ete 
Rts Yo Vou At No": 
GOST you are a Chicago Tech Si 


MAIL COUPON 
BELOW 


ass 


The War aoe program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec~ 
tural Draftsmen, Electrical Draftsmen, and’ Structural 
Draitsmen, The Draftsman always comes first on any new 
project in manufacturing and industry—peace or wartime. 


The Draftsman—“The Key Man” 
in War or Peacetime Industry 


nes constructed, 
‘or submarines, 
n has completed his work, 

the pro- 


S 


no bridges or buildings erect 
launched until the 
Real immediate opportunities exist in Drafting 


fession upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. Steady em- 
Bloyment.  Investira Y what Drafting offers you! 
Help your country in a War production job on the 
important Home Front—and help yourself to a well paid 


job in Drafting. 


Learn in Spare Time,—at Home! 
(or at the College in Chicago) 

vith our easy step-by-step lessons, (and the 
furnish), you can learn in your spare time at hon 
venient terms. To. prove to you how easy’ it is to learn 
Drafting by the icago Tech Method we'll send you a 
Trial Lesson FREE. No charge for this lesson either now 
a post card 
now for 


TRIAL LESSON 


Send Coupon 


CHICAGO TECHNICAL COLLEG 
P-218 Tech. Bldg.,2000 S. Michigan Ave., Chicago, Ill. 
Please send me FREE Trial Lesson in DRAFTING show- 


ing how to learn at home by C. T.C. plan for yood job in 
aircraft and other war industries, No obligation of course. 


Name. 
Address. 


City State. 


Occupation 
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Now Plates CHROMIUM! 


‘ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 
‘You Profit! 


Wer: 
New, patented Invention makes possible | 
bigramnings ATU HOME. ‘Replate,auto- 


| WARNER ELECTRIC CO., 215 W. Ohia St. Cheag, ML, Dept. 224 
| Gentlemen: Send ind Free Sample and Iustratd Booklet. 
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LEATHERCRAFT 
HEADQUARTERS! 


We have plenty of leather 


Make useful leather items for yourself OR 
gifts for others, 


Gloves, Moccasins, Desk Sets, 
101 


practical suggest in 16-page catalog. 
Send 10 cents. Write today. 


J. C. LARSON CO. 


180 W. Wacker Drive, Dept. 5, Chicago, Illinois 


A BIG FISHING BOOK 
FOR ONLY 25c! 


Chock full of information and 
fw to find and 


— 
FISHING 


Fac 
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Fully illustrated, 
for your copy today! Addr 
Dept, 112. 
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WOOD CARVING and WHITTLIN 
AN ARTISTIC HOBBY FOR ALL 


‘This new manual shows you how to do ever: 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, ete, 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human. snd 
animal figures in the round completely explaine 
and simplified. 256 Pages. Fully illustrated, —full 
cloth bound. Send only $2.00 and your copy wil 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied, 


pular Science Monthly=Dept. 112 | 
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ELECTRICAL TECHNICIANS - 
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DEGREE IN 
27 MONTHS 


Elect 


High § School Course 


at Home 
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Scufvaient to reideat peta 
fttrance exam 


Pu ARTOON 
Pinte tees sipes 


Grol nan ead edirve for foe 
RAYE BURNS SCHOOL. Dept. 8, Bex 1298, CLEVELAND, OHIO 


don’t WORRY 


Why put up with years of 

needless discomfort and 

worry? Try a Brooks Auto- 

matic Air Cushion. This 

marvelous appliance per- 

mits the opening to close, 

yet holds reducible rupture 

securely, comfortably—day 

and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results, All correspondence confidential. 


BROOKS COMPANY, 160-B- State St. Marshall, Mich. 
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ON HOW TO 


PATENT ca SELL 
YOUR INVENTION 


ACT QUICK—DELAY CAN 
BE DANGEROUS 


If you have an invention—if you feel that it is commercially 
valuable and want to protect your rights to profit from 
Send for our Free “PATENT GUIDE YOR THE INVENTOR’ 
NOW! For a good practical invention. plus prompt action 
securing a Patent and locating a buyer or a good market, have 
Droved the secrets of success for thousands of inventors 


“PATENT GUIDE” SHOWS WHAT TO rors 


34 
‘apply tor a Patent’ how to 
tablish root of your inven- 
throagh dated and wit. 
ed. dieclomure.. Wi 
Send you our FREE “Record 
Of invention’ Form and show 
You how to USI 
without cost. bet 
Patent Application. Our Guide 
iso shows you how Patent 
Office Records can be checked 
fo determine whether an in- 
¥ention Is probably patenta- 
Bie before dling fees need be 
ald” discusses costs involved 
Gnd a practical way th 
ean be bald in instailme 


CLARENCE A.OBRIEN 
and HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN ond HARVEY B. JACOBSON 
Registered Patect Attorneys before the United States Patent Office I 
22-L Adams Buliding, Washington, D. C. | 
Please send, me your 4§-Pare “Patent Guide for the In- | 
| 
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Feotors* and your special red: Record ot tnven= 
Hon"'torm FREE. This request do 


fs Tequert does not obligate me. 


New Thrills for Model 
Railroaders! 


Hundreds of new ideas that 
ill save you money and make 
roading. more fun 
ne to lay 
your own track, how to make 
automatic signal systems, cul- 
verts, roundhouses, tunnels, 
switches and other modern railroad equipment. 
It’ to follow the clear, simple instrue- 
tions and diagrams in this new book. Shows how 
to make freight cars, baggage cars, pullmans and 
day coaches. In addition, there's complete instruc- 
tions and blueprints for building a Pennsylvania 
R. R. type locomotive. 

SEND NO MONEY NOW 
write for your copy of MODEL RAIL- 
today, and pay the postman only $2.00 
plus a few cstts postage on delivery. If you pre- 
fer to remit now we pay postage. Money back if 
not satisfied. Address 
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Kidneys Must 
Clean Out Acids 


Excess acids, poisons and wastes in your blood are re- 
moved chiefly by your kidneys. Getting up 
ing Passag che, Swollen Ankles 
joumatie Pains, Dissineas, Circles Under fy. 
ing worn out, often are caused by non-organi 
systemic Kidney and Bladder troubles, Usually in such 
cases, the very’ frst dose of Cystex goes Tight, to work 
Reining: the Kigneys flush Out excess ‘acids /and wast 
And this cleansing, purifying Kidney action, in just a 
or so, may easily’ make You feel Younger, stronger an 
better’ than in years. An iron clad guarantee insures. an 
immediate refund of ihe full cost Unless you are com: 
Pletely satisded. You have everything to gain and nothin 
fo Jose ‘under ‘this positive ‘money, back guarantee so Se 
ruggist today for only 35e. 
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HAVE THIS STAFF OF 
SPECIALISTS HELP YOU 


PATENT 
yl DEA 


NO, MATTER HOW Goop 
your invention may be, t 
commercial value of your patent 
Protecting that. invention dl 
pends upon the careful prepara 
Hon of strong claims covering it 
‘This firm of Registered Patent 
Attorneys has helped and wisely 
Advised individual inventors for 
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alists—men 
familiar with 
lasses. 
which 
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time. The obje 
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tions warrant. 
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MAIN OFFICE: 640-M MERLIN BUILDING 
WASHINGTON, D. C. 


‘our books, ‘Patent Protection’ and 
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Bigger Cows-By Science 
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How to make a good| THE KNIFE 
living on a small farm 


‘Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE~the all-inclusive book by M. G. Kains, world’s At your dealer's or direct. 


iny al Ow" Sets $1 t0 $3.50. Extra. blades 
1k small farm expert—shows you how to select, how | Ue $5.5, Esra 


to run your farm successfully. Sal 
‘This book tells what kind of farm co reat or buy; how co |  XACTO CRESCENT PROD. CO. INC. fess | 


choose it; finance ic; what and how to plant; choice and care 
Of livestock, poultry, bees, 

ete.; essentials of fruit and 
venerable growing ; fertilizers; 
irrigation; spraying; cultiva 
tion; harvesting ; storage; sale 
of products and by-products. 
Every page packed with proved 
ways co make the small farm 
self-supportingeven profira- 

ble. Abundantly illustrated 
with ‘workable plans an 

Hiagrams, Over 100" pares. 
Plan now to get 

away from city wore 
ries, war shortages, GREENBERG: PUBLISHER 
high rents, infla, © 404 Madison Ave., New Yo 
tion. Use this book 
as your guide. If 
not satisfied, return 
for full refund. 
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INVENTIONS 
WANTED iinne ars 


urgently needed to meet the rapidly changing 
conditions of warfare and commerce. If you 
have a useful invention for sale it can now 
be safely marketed without patenting ex- 
pense! Write for complete details, today. 


Chartered Institute of American Inventors 
Dept. 3, Building, Washington, D. C. 


atch and description of your invention, and 
earch and Teport promptiy ‘to Iu 

Sor of my Th-page booklet Or, it you preter 
firs, write today for PREB copy.” egintored Patent Attorney. 


LF. Randolph, 340-D Columbian Bldg., Washington, D.C. 
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AND TRADE MARKS =| 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 


CARL ™ 1 L LER 427 SNOW BUILDING, WASHINGTON, D.C. 
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BINOCULARS $475 


15 Days FREE TRIAL 
Postpaid orc. 0. D. 
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fect ours and. make them last as 
Tong, "ss possible. So ‘write ‘now 
‘Send Your name and addrets for ii 
Supply of TYR-SAVER sufficient for 
four tires On arrival just pay your 
Postman $1.49 plus postage. You 
must be satished or your monsy will 
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WHY GOD PERMITS | WAR! 


Why does God permit war? Why does He permit 
cruelty, injustice, pain, starvation, sickness and death? 


‘Thirty years ago. in Forbidden Tibet, behind the 
highest mountains in the world, a young Englishman 
named Edwin J. Dingle found the answers to these 
questions, A great mystic opened his eyes. A great 
change came over him. He realized the strange Power 
that Knowledge gives. 


‘That Power, he says, can transform the life of any- 
‘one, Questions, whatever they are, can be answered. 
‘The problems of health, death, poverty and wrong, 
can be solved. 


In his own case, he was brought back to splendid 
health, He acquired wealth, too, as well as world- 
‘wide professional recognition. Thirty years ago, he 
was sick as a man could be and live. Once his coffin 
was bought. Years of almost continuous tropical fev- 
ers, broken bones, near blindness, privation and 
danger had made a human wreck of him, physically 
and mentally. 

He was about to be sent back to England to die, 
when a strange message came—'"They are waiting for 
you in Tibet.” He wants to tell the whole world what 
he learned there, under the guidance of the greatest 
mystic he ever encountered during his twenty-one 
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years in the Far East. He 
wants everyone to ex- 
perience the greater 
health and the Power, 
which there came to him. 


Within ten years, he 
was able to retire to this 
country with a fortune, 
‘He had been honored by 
fellowships in the World's 
leading Geographical So- 
cieties, for his work as a 
geographer. And today. 
30 years later, he is still 
0 athletic, capable of so 
much work, so young in 
appearance, it is hard to believe he has lived so long. 


As a first step in their progress toward the Power 
that Knowledge gives, Mr. Dingle wants to send the 
readers of this notice a 9,000-word treatise, It is free, 
For your free copy. send your name and address to 
the Institute of Mentalphysics, 213 South Hobart 
Blvd., Dept. A202, Los Angeles, Calif. Write promptly. 
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Take Your Choice 
SMASHING BARGAINS! 


Everybody’s Radio Manual—Brand new! How to build 
and repair home radios, F-M receivers, portables, radio-phono- 
graphs, short wave sets, wireless record players, home record: 
ers, etc. Written in simple language with hundreds of diagrams 
that make every step easy to follow. 256 pages. Cloth bound. 

Only $1.00! 


Tinkering With Tools—Save up to 50% by doing your own 
home repairs! Shows how to do carpentry, pl 
ing, painting, electric wiring, masonry, j 
glazing, patching, etc. How to select, use and ca 
215 illustrations. 260 pages. Cloth bound. Only $1.00: 


The Home Chemist —Shows how to set up an inexpensive 
laboratory with low-cost apparatus! How to experiment with 
gases, metals, colloids, etc., how to baffle your friends with 
chemical stunts and magic, how to perform experiments in 
physical and electrochemistry! 131 illustrations. 192 pages. 
Cloth bound. Only 1-008 


Woodworker’s Turning and Joining Manual —Every- 
thing you need to know to turn out articles that are really pro- 
fessional! How to make joints and cuts, bore and morti 
ply fillers, stains and finishes, how to inlay and veneet 
236 illustrations. 192 pages. Cloth bound. Only 


Wonders Through the Microscope—Hundrods of experi- 
ments you can do with any microscope! How to secure speci- 
mens of plant life, insects, bacteria, water animals, crystals, 
etc. How to build low-cost apparatus and make photomicro- 
graphs. 118 illustrations. 192 pages. Cloth bound. Only $1.00 


Ship Model Making —All the secrets and shortcuts of real 
craftsmen! How to shape hulls, how to make rigging, sails, dead~ 
eyes, blocks and fittings, how to cast small metal parts, how to 
decorate and mount, etc. Plans for Galleon, Clipper Ship and 
‘Racing Yacht. 162 illustrations. 192 pages. Cloth bound. 
Only $1.00! 


POPULAR SCIENCE—Dept. 112 
383 Fourth Ave., New York, N.Y. 
QUANTITIES Send me the book(s) circled below. OT enclose 


eae Poh wit pay poscoen $100 
LIMITED! 1 cach, plus postage. You guarantee satisfaction 


MAIL ‘or money cheerfully refunded. 
Radio Tinkering Chemist 
c <A oon Woodworker's Microscope Ship Modele 
Name. 


i 
‘City —__________State___ 
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1% Five of the first fifty-three Army-Navy Production Award 


pennants . . 
production of war equipment . « 


«for plants with the highest achievement in the 
+ have been awarded to 


Westinghouse. 


To Wes! 


ghouse men and women, 


for “an outstanding contribution to victory” 


'N ANNOUNCING that five of the first fifty- 
three Army-Navy Production Awards 
go to Westinghouse, James Forrestal, Un- 
dersecretary of the Navy, said, “The men 
and women in these plants are making an 
outstanding contribution to victory. Their 
practical patriotism stands as an example 
to all Americans and they have reason to 
be proud of the record they have set.” 
Westinghouse, one of the world’s lead- 
ing manufacturers of electrical equipment, 
is now producing war materials at the 


rate of 4000 carloads per month... enough 
to fill a freight train 37 miles long every 
30 days. 

To this effort, we are applying the full 
extent of Westinghouse “know how” in 
scientific research, in engineering, and in 
production. As a result, production, on 
a man-hour basis, is 95% ahead of the 
mid-1940 rate. In some divisions, pro- 
duction is up more than 300%. 

This is the record to date. We hope to 
make it still better tomorrow. 


@ Westinghouse 


Pittsburgh, Pa. + Plants in 25 cities—Offices Everywhere 
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POPULAR SCIENCE 


Foam of real glass, 
hardened and formed 
into building blocks 
like this, 
heat 
many industrial uses 


provides 
insulation for 


ubble lass- 


a new insulating material that 
is fireproof, can be sawed, and 
floats like cork 


By KENNETH M. SWEZEY 


LOCKS of opaque glass that float like 

cork, insulate from heat, and can be 
sawed, drilled, and shaped with ordinary 
carpenters’ tools, are the latest and one of 
the really unique developments in the art 
of glassmaking. Moistureproof, fireproof, 
verminproof, rigid, and light, this new prod- 
uct is already being used to insulate re- 
frigerating rooms in such places as meat- 
packing plants, dairies, breweries, and ice- 


Myriads of tiny cells like these, shown here 
ce 


actual size, make up the new insulating gloss 


cream plants. Its possible use as the buoy- 
ant element in the construction of life- 
boats, life rafts, life preservers, and pon- 
toon bridge supports—substituting for such 
critical materials as cork, balsa wood, cel- 
lular rubber, and kapok, the supply of which 
has been largely dependent upon imports— 
is now being investigated actively by ex- 
perts in the Government service. 
Developed in the laboratories of the Pitts- 


“FOAMGLAS DOES. NOT ABSORB WATER EVEN WITH LONG SUBMERSION 


To show it won't absorb liquid, 
cellular glass is weighed... 


burgh Corning Corporation after four years 
of research, this new basic product, called 
Foamglas, is literally a hardened foam of 
real glass. The moiten foam is carefully 
annealed, to prevent later cracking, and cut 
into slabs 12 inches wide by 18 inches long, 
and in four thicknesses ranging from two 
to six inches. By proper selection of the 
batch of glass, and by precise control over 
the times and temperatures used, it is 
possible to obtain blocks of Foamglas in 
which the air cells are uniform in size and 
entirely sealed from each other. 

To this mass of sealed-in air cells—more 
than 5,000,000 to the cubic foot—Foamglas 
owes its insulating and buoyant properties. 
Although it requires 50 percent greater 
thickness than cork to produce the same 
insulating value, the new product has com- 
Ppensating advantages. 
Because of its crushing 
strength of 150 pounds 
to the square inch, it 
will support its own 
weight in any type of 
construction without 
crushing or packing. 
Walls may be built of 
it merely by cementing 
together Foamglas 
slabs with hot asphalt. 
Ceilings of Foamglas 
may be supported by a 
simple framework of 
angle irons. Absolutely 
waterproof and vapor- 
proof, the insulating 
value of Foamglas is 
not decreased by the 


in acid. 
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then immersed for two doys 
« ina jor of water, token out... 


Bolsa (left) and cork (bottom) decompose 
jamglas (right) is unaffected 


«+ weighed again. Surface 
moisture causes a slight gain 


condensation of moisture on its surfaces. 

Like other forms of glass, Foamglas 
won't burn. Being of inorganic composi- 
tion, it can't rot or provide food for vermin. 
Its resistance to strong vapors makes it a 
particularly valuable insulating material for 
chemical plants. Strong enough to be 
walked upon and to support reasonable 
loads, it might make an excellent flooring 
for refrigerated rooms on naval and mer- 
chant ships. 

Weighing from 10 to 11 pounds to the 
cubic foot, Foamglas is but slightly heavier 
than balsa wood and cork, and only one 
sixth as heavy as an equal volume of water. 
It therefore floats almost as high as either 


may be used to replace either of them in 
life-saving equipment wherever the danger 

of shattering by hard, 
sudden blows is not 
too great. The con- 
struction of the new 
glass is cellular, but 
each tiny cell is air- 
tight and because of 
this, unlike balsa or 
cork, Foamglas may 
be submerged indefi- 
nitely without de- 
teriorating or losing 
buoyancy from ab- 
sorption of water. 
Prolonged submer- 
sions made during 
tests for buoyancy 
showed no greater 
than two-percent in- 
crease in weight, and 
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this was the result merely of surface pick-up 
—ample proof that the new material is com- 
pletely impervious to water. 

Although Foamglas is particularly suited 
to low-temperature insulating purposes, 
possessing in many cases advantages over 
any previously existing material, it can be 
used satisfactorily .also as an insulating 
material for the backing of ovens and fur- 


naces—up to a maximum temperature of 
1,000 degrees Fahrenheit. 

Foamglas is expected to prove a boon to 
the food manufacturing and storage in- 
dustries, not only during the war when it 
replaces insulating materials not now avail- 
able, but in the postwar period when the 
problem of feeding a war-torn world will 
make new demands on refrigeration, 


Foamglas may be drilled for screws or bolts with an ordinary hand drill or sawed to size with a wood 
sow. It is laid against @ wall for insulation simply by cementing the slabs together with hot asphalt 
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This 78-year-old salt raked in 2,500 pounds of 
sea moss in two day:—$50 at current prices, 
Rakes have seven-inch steel teeth, handles six 
to nine feet long, and nets to hold the moss 


IRISH moss, which contains a gela- 
tin-like substance used as a base and 
stabilizer in the manufacture of choco- 
late ice cream, cheese, hand lotions, 
and almost 200 other commodities, is being 
gathered in enormous quantities from a 
15-foot belt which extends all along the 
coast of New England. Long in the dol- 
drums because of cheap foreign sources, the 
industry has been revived by the war, and 
native mossers are enjoying their most 
lucrative business. The towns of Scituate, 
Mass., and Bailey Island, Me., promise to re- 
turn to their former status as the chief 


Horvested moss is loaded in crates in the dories, 
houled ashore, and weighed at the docks. Tally 
sheets are kept, the men paid two cents a pound 


Mossers harvest while the tide is out and the beds 
exposed. Their dories are towed out by launch, and 
the men work from them, standing far over to one 
side and making quick, short sweeps with their rokes 


centers for mossing in the United 
‘The scientific name for Irish 
Chondrus crispus, and according to bota- 
nists it is a perennial plant belonging 
the Florideae or red-seaweed family. It at- 
ains its maximum development in sprin 
and summer, and is sold commercially in 
yellow-brown fronds. It can be gat 
only at ebb tide when the water rec 
low the line of kelp. It grows in fe 
clumps, and can easily be raked off 
An hour before the tide goes out, the 
moss-gatherers tie their dories behind a 
launch and set out for the best patches 


tates, 


ered 
be 
thery 


Next the moss is laid out on racks to dry in the sun- 


== 


This bit of bleached seo moss contains an 
algal gelatin needed in manufacturing ond 
preserving 200-odd everyday products, from 
chocolate ice cream and cheese to lotion 


They have but four or five hours in which 
9 work before the beds are red again, 
Armed with long-handled rakes, the mossers 
lean over the gunwales of their small boats 
and gather in the harvest. 

The moi prepared by black-drying or 
bleaching, The former is done simply on 
wooden drying frames or in a drying cham- 
ber, where the moss, laid out thinl: 
frequently turned, Bleaching takes 10 to 
14 days and requires sprinkling with salt 
water each time the moss dries out until it 
is almost white. The bleached product is in 
greater demand. 


black-dried quietly with its dark color or 


bleached almost white through o process of sprinkling with salt water each time it dries. This latter 


may take os long as two weeks. 


Finally it is boled, os at the right below, and shipped out to market 


DOUBLE-DUTY GUN. Taking 
over the job of the 75 in close 
support of infontry, our 105-mm. 
howitzer not only has greater 
mobility and twice the power of 
the 75 (see comparison of pro- 
ot right), but as a how- 
drop shells 


enemy posi 
slope of a hill. Drawing 

shows why the 75-millimeter gun 
was helpless in such a situation 
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75mm 


105 mm. 


By HICKMAN POWELL 


infantry attack must be supported by 
field artillery. In the American Army to- 
day, under the new triangular-division set- 
up, the artillery operates more intimately 
with the foot soldier than ever before. 

Divisional artillery functions, not as a 
separate command, but in smaller units, 
each of which is part of a combat team 
with the infantry. Under his command the 
infantry colonel has his own regiment and 
a battalion of light field artillery. In the 
combat team the battalion commander 
serves as the colonel’s artillery adviser. 
When the colonel wants guns, he doesn’t 
have to go asking for them. He has them— 
firing batteries of four guns each. 

And his guns are a new weapon, the 
105-millimeter howitzer, a piece of Ameri- 
can design which is twice as powerful, far 
more mobile, and infinitely more versatile 
than the French 75 gun which was the 
doughboy’s main artillery support in World 
War I. The 75 is still a mighty good gun, 
We still have it in large numbers. But the 
old tube is doing duty today as an antitank 
weapon, direct-fire work for which its high 
velocity and low trajectory admirably suit 
it. Meanwhile, matching a German field- 
piece of the same type, the 105 takes over. 

The change to the 105 howitzer over- 
comes one great weakness in the offensive 
power of the 75 gun. Just as a soldier in a 
trench is safe from machine-gun fire, so a 
regiment placed behind the brow of a hill 
is safe from a field gun of similar flat 
trajectory. A 75 elevated to clear a ridge 
225 feet above it, 2,000 yards away, would 
carry on another 1,000 yards beyond the 
ridge, and troops behind the ridge would 
be safe. A howitzer, however, shoots m a 


f IS an old, sound military rule that any 
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1 SOINS INTO ACTION, 
the 105 rolls up to the 
firing n behind o 22- 
ton, sixwheel-drive truck. Its 
high-speed axles give it ex- 
treme mobility even over 
very rough terrain, Eight 
connoneers ride the truck, 
clong with ammunition for 
several rounds of fire. The 
chief of section, command. 
ing the squad, ri 
driver. Lil 


4 Whon the truck stops. the men hit the ground <3 Here the trails ore free of the pintle. Counter- 
end uncouple the gun. One of them swings his balanced by the weight of the man on the muz- 
weight on the muzzle to help disengage the trails 2le, they are lowered to ground. Truck is unloaded 


high curve, and the angle of its shells in niblick which will send your shot high and 
falling is very steep. It could clean out the drop it straight and true. 
front and back of such a hill with equal The howitzer’s high-angle line of fire is 
ease. of advantage also in screening the position 
‘To anyone who has played golf, the prin- of the fieldpiece. Naturally the cannoneers 
ciple of this is very easily apparent. When like to shoot from behind a ridge or a pro- 
you want to shoot over a bunker, or any tecting scrc™n of foliage; but if a high- 
obstacle, and land on the green dead to the explosive shell armed with a superquick 
pin, you don't try a low fast shot with a fuse is going to hit a treetop or other ob- 
midiron. You want a mashie or mashie-  stacle in getting away, it will be more dang- 


4 A:sannonser loosens the lock thot holds the gun 45 Out of its case comet the gunner’ quadrant. 
i ‘on the axle in traveling. Split trails ore This corefully guarded instrument is used in 
laying the gun for elevation ace 


NOS. 3 ano 4 ie , 
OPERATE FUSE D> CHIEF OF 


ie 
Serrer \ . ses 
—_ a  } 


NO. 5. 


PREPARES 
CHARGES ELEY. 
AND FIRES 


—NO.2 Loans 


AMMUNITION HANDLERS 


Cannoneers at their posts ready for action. The chief of section stands at the right; gunner 
6 is ct the left of the breech. This ls the howilter squod: for suttoined ‘action it would, be 
supplemented by additional cannoneers for relief, ond served by on ommunition section with trucks 


The 105 Is a Dual-Purpose Gun: 
Doubles as Rifle or Howitzer 


Versatile is the word for this jack-of-oll-trodes among our 
field-ortillery pieces. Used for direct fire like o regular 
field gun, it can shoot a mile and a holf, with its shell 
rising only 150 feet above the earth; os a howitzer, it will 
lob its projectile from five to seven miles with the shell 
rising two to three miles into the air and falling almost 
vertically on its target. Elevation varies from 10 degrees 
below level to 65 above level. Traverse is about 45 degrees 


Stee PROPELLING CHARGE 
\ CAN BE 1S VARIABLE. One fea- 
row ture that contributes to 
oe the gun's all-around use- 
Reames fulness is the fact that 
Chances the charge in its brass 


cartridge case can be vo- 
ried to give greater or 
less carrying power. For 


varying a charge, the pro- 


Qaeses, is removed ond some 


‘CHARGES | 


iecti 
of the increments are tok- 
en out. This gives several 
different combinations of 
power, which, combined with 
different elevations of the 
muzzle, determine the range 


to a site that is typical of 
Id. An ordinary 


fle could not 
its protective scr 
the danger of projectiles being 


exploded by near obstacles 


erous to friend than to foe. 
One of the first things with 
a rifle is to sight through the 
bore and see what your mini- 
mum angle of elevation is. 
With the howitzer this is not 
so much of a worry. You can 
work up close to your pro- 
tective screen. 

But the 105 is not a single- 
purpose gun. It can shoot 
direct fire, gun fashion, very 
much like a 75. Its elevation 
varies from 65 degrees up 
from level to 10 degrees be- 
low level; and it has several 
different combinations for its 
brass-encased charges. Add to these varia- 
tions a traverse of 800 mils, or about 45 
degrees total swing to right and left, and 
you have a weapon of tremendous flexibility 
for a variety of firing. 

It can shoot a mile and a half with its 
shell rising only 150 feet, or it can shoot 
five miles with the shell going more than 
three miles in the air, coming down in al- 
most @ vertical fall, for the highest point 
of flight is two thirds of the way to the 
target. It can shoot seven miles (its shell 
rising more than two miles), half again as 
far as a 75 will shoot. 

Its shell weighs 33 pounds, in comparison 
with the 75's 1214, and this increased bulk 
gives it a burst effect over an area one third 
greater in diameter. A 105 shell burst is 
effective within a radius of about 15 yards, 
and thus one battery can cover about 100 
yards of front. 

In mobility and ease of handling the 105 
represents a great advance. It is towed be- 
hind a 2%-ton truck, with six-wheel drive, 
which can take it over very rough ground. 
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Because of its high angle of fire, the 105 con 
work from the shelter of a ridge or a screen 
of foliage. At left, it crashes through brush 


Its eight cannoneers ride in this truck, to- 
gether with part of their ammunition. 

‘As in all indirect firing, the gunner of 
this howitzer does not see his target. Be- 
hind it, and directly in line with the piece, 
are driven two conspicuously marked aim- 
ing stakes, one at 50 and the other at 100 
yards. It is on these that the gunner trains 
his cross hairs in the telescopic sight. When 
the gun fires the first few times, it settles 
in the ground, and the gunner brings it 
back on the stakes. On the basis of observ- 
ers’ reports, the artillery commander cor- 
rects his fire, and all changes are made with 
these stakes as the point of reference. 

For direct fire, the infantry regiment has 
an antitank company equipped with 37-mm. 
guns, but if necessary the 105 can be used 
for this purpose also, as close as 200 yards. 
Closer than that its own shell fragments 
will begin flying back on its own gunners. 

Altogether, it’s a mighty versatile, useful 
piece for advancing troops to have along 
with them. Much better in your own hands 
than in the enemy's. 
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This new Army raincoat, two pounds lighter than 


old-style one of rubber, is waterproofed with @ tough, 


resilient plastic originally used in safety gloss. 
new material outstrips rub 


Below, plastic-and-solvent cement is spread on 
fabric, which moves on rollers over a steam table 
the solvent is evaporated. Calendering— 
+ method of rubberizing—is alto possible 
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coating 


RAINCOATS 


_ WITHOUT RUBBER 


Army Uses Waterproofing 
of Safety-Glass Plastic 


ONSERVATION of rubber for 


more essential war needs has 
its place in the Army as well as in 
civilian life. Among the latest sub- 
stitutes is the use of Saflex, the in- 


terlayer in safety glass, for water- 
proofing the Army's raincoats and 
other fabrics. 

This tough, resilient plastic of the 
Monsanto Chemical Company has 
been made available for its new duty 
through a process developed by the 
Hodgman Rubber Company, Fram- 
ingham, Mass. The s 
treated with solvents for spreading 
or taken off in sheets for calender- 
ing, may be processed and cured so 
nearly like rubber that no new 
equipment, mechanical adjustment, 
or labor training is necessary. 

Finished coats are two pounds 
lighter than the old ones. 


the 


Finished coats, hung inside out on racks, are put 
in on oven for two hours where o reaction 
to vulcanizing takes place. 
coating won't stick when hot or crack when cold 
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PORTABLE AIRLESS BLASTER. Requiring 
only an electrical connection for 
its built-in motor, this blaster can 
conveniently be raised or lowered 
or twisted around to clean the 
nooks and crannies of lathe beds, 
gears, pulleys, flywheels, valves, 
car wheels, frames, and housings. 
It is not portable in the sense that 
it can be carried everywhere in a 
shop. Like all blasters, this new 
device must have a pipe to carry 
granular abrasive to the cleaning 
head, and a means of carrying off 
both abrasive and cleanings. Un- 
like a pneumatic blaster, it throws 
metallic shot or grit by means of 
a centrifugal paddle wheel. 


FLEXIBLE DRILL SHAFT. Attached to any 
electric drill with a quarter-inch 
chuck, this device makes an extension 
which will bend around corners and 
enable drilling to be carried on in 
close quarters. Fitting the end of the 
shaft into the chuck hooks up the unit 
and makes it ready for operation. It 
will take up to a No. 30 size drill. An 
economy feature is that the shaft drill 
permits the use of cut-off or broken 
drills, The device comes in a standard 
30-inch length. Core and case are de- 
signed for strength and flexibility in 
long, heavy-duty service. 
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LONG-NOSED CUTTE 4 
like a pistol, with cutting edges at the 
end of a long, slim barrel, this tool en- 
ables the operator to cut wire with a 
one-handed, one-fingered operation, 
and to pick up or hold in a powerful 
grip nuts, bolts, washers, etc. To cut 
wire, the operator places the wire be- 
tween the cutting edges and brings 
down the trigger. This actuates a rod 
inside the barrel. Practically no thumb 
pressure is required, as the leverage 
ratio is 15 to 1. To retrieve a bolt or 
other object which may be dropped 
into an inaccessible place, the barrel 
is poked into the place and the object 
picked up with the cutters, 


POPULAR SCIENCE 


Six slugs cast from the original shot load turn a shotgun shell into ammunition for home di 


nse 


Molded Slugs Make 
Shotgun Deadly Weapon 


YY RECASTING the small shot contained 

in a shotgun shell into six flat-topped 
cylinders, Everett Sweeley, district attor- 
ney for Twin Falls County, Idaho, has 
turned the shotgun into a lethal weapon 
deadly at ranges up to 100 yards. 

With a kit which Sweeley has produced, 
anyone can reload his shells in a few min- 
utes. ‘The shelis are opened, the shot poured 
into a large spoon and melted, the hot lead 
poured into a six-compartment mold, and 
the resulting cylinders wrapped in paper in 
groups of three. 

In tests made by Capt. J. O. Dirks, direc- 
tor of training for the Los Angeles, Calif, 
police department, all six slugs of a 12- 
gauge shell hit a target at 50 yards, five of 
them penetrating a two-inch fir plank and 
embedding themselves in a second. 


At the left, shot ore being removed from a regular 
shell for molding into slugs. Melted in a spoon, 
they are poured into a six-compartment mold at 
below. Kit includes tools 
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NAVIGATING CHARTS for both planes and 
ships can be printed in fluorescent inks so 
that they can be read by the dim light from o 
fluorescent lamp fitted with a screen of dark 
purple glass. This would reduce dangerous illu- 
mination and, os in the case of the instrument 
panel above, preserve the user's night vision 
when he turns his eyes to the blackness outside 


LACK LIGHT, once considered mainly as 
a medium for trick stage effects, now 
is a recognized war weapon. 

Black light is an invisible beam of near- 
ultraviolet rays which cause specially treat- 
ed objects to glow. Ordinary electric fix- 
tures such as hand flashlights or fluorescent 
lamps can be used as the light source if 
they are covered with dark purple glass to 
screen out the visible light. 

Black light serves three purposes: to 
keep light from reaching enemy planes and 
submarines; to give adequate illumination 
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INSTRUMENT PANELS on 
military planes can be 
made to glow under black 
light. Dials, pointers, and 
controls coated with fluo- 
rescent paint would give 
off o soft radiance under 
the rays from an ultra 
let lamp above the pilot's 
shoulder. Ordinary  illumi- 
nation produces temporary 
night blindness in the pi- 
lot every time he glances 
at his instrument panel, 
making it difficult for him 
to spot an enemy plane 
for several seconds. The 
some system con be used 
on naval patrol boats to 
help the officers keep a keen 
watch for enemy submarines 


to friendly troops and civilians; and to keep 
that light dim enough not to interfere with 
the sharp night vision needed to spot peri- 
scopes and enemy planes. 

Research this summer has produced new 
types of bulbs particularly plentiful in 


black-light radiation. Black-light lamps 
now range from a tiny three-watt 12 to 16- 
volt lamp developed by Eugene W. Beggs 
and Daniel S. Gustin, of Westinghouse, to a 
giant searchlight with a white candle power 
‘Sf 350,000,000, capable of throwing an in- 
visible beam several miles. 
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FOR BLACKOUTS, 
street markings would 
glow under black light 
from projectors, guid. 
ing traffic. Bands of 
fluorescent paint upon 
cars would prevent col- 
lisions. Luminous caps 
‘and scepters have been 
designed for pedestri- 
‘ans. On country roads, 
headlamps fitted with 
black-light screens can 
pick out fluorescent 
Paint on obstructions 


BLAZED TRAILS blaze weirdly when 
fluorescent paint is daubed on trees 
and rocks to mark the way. A soldier 
with an ordinary flashlight screened 
for ultraviolet light could follow such 
@ trail, which otherwise is invisible 


IN WAR PLANTS and other build- 
ings, black-light projectors set flush 
in the ceiling light up stair treads 
carpets, and guide lines to the cir- 
roid shelters when sirens scream. 
Control panels, fire extinguishers 
and first-aid cabinets are also marked 


NOVEMBER, 1942 


63 


READY FOR FIRE 
High nozzle swung 
out on its boom 
and front nozle 


HE latest development in life-saving 
equipment for use at landing fields is a 
crash truck with maneuverable nozzles 

that can envelop a burning plane with car- 

bon dioxide, driving back the flames and 
cooling the hot metal sufficiently to allow 

@ rescue crew to pull out the occupants, 

One nozzle is mounted on a long boom 
which may be raised or lowered and swung 
to the right or left, while the nozzle itself 

may be tilted through approximately 90 

degrees. Another is mounted on the front 

of the truck, and is similarly maneuverable. 

This nozzle can discharge more than a ton 

of liquid carbon dioxide within one minute 


Here the two big nozzles, capable of discharging 
tons of COs, are at rest while the truck i 


SPECTACULAR TEST 


I Soturated with gasoline, this 
old plane was allowed to... 


2 ... burn for 90 seconds before 
the fire truck was summoned 


3 The carbon-dioxide gas from 
the nozzles smothers the flames 


instrument-ponel make it easy for 
the driver to operate the nozzles 


2 The front carbon-dioxide nozzle in 
its forward position. Note the spray 
nozzle below it to protect wheels 


3 A compartment at the rear of the 
truck houses the refrigerating unit 
to cool the main carbon-dioxide tonk 


4 Hose ond hand nozzle, seen in use 
in photo at right, below, is stowed 
‘on a reel ot the side of the truck 


along with a small amount of water. The  sulated and refrigerated to maintain a con- 
quenching and cooling action of water is stant temperature of about zero Fahr 
valuable on a heated plane, even though hejt and a reduced pressure of only 
water cannot be used on an oil fire as a pounds per square inch. 
primary extinguishing agent The truck was designed by engineers of 
A third nozzle extends like a bumper the Cardox Company of Chicago, and is 
across the front of the machine, It throws being tested at Wright Field, Dayton, Ohio, 
an extinguishing and intensified cooling by the Army Air Forces, under the supe! 
screen in front of the wheels, enabling the vision of Lieut. Col. Rudolph Fink, of the 
truck to be driven very close to a fire. Ad- Wright Field Equipment Laboratory. ‘The 
ditional equipment consists of a hose reel prime purpose is to save lives, but if a 
and play pipe on either side. plane can be saved too, so much the better 
The carbon dioxide is transported in a Although the preliminary tests were suc- 
single tank which holds three tons and is cessful, the new truck has not yet been ac- 
rt of the truck. This tank avily in- cepted by the Army. 
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By JOHN H,. WALKER 


FTER this war is won, the American 
people should be able to travel 
faster and live better than ever be- 

fore. The money and energy being poured 
into our war effort now’ will pay us divi- 
dends years after the victory itself. 

‘Three main factors in the war effort 
guarantee a better life for Americans: 

New Plant. 

New Discoveries. 

New Skills. 

‘War secrecy bars any complete compil: 
tion of the tremendous plant expansion car- 
ried on in the past two years. Some of the 
new factories and arsenals have been well 
publicized, while others have been discreetly 
played down to avoid attracting the attention 
of saboteurs or revealing too much about our 
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war-material manufacturing schedules. But 
that expansion has been on a huge scale. 
One good example which can be cited is that 
of the shipbuilding industry, which has ex- 
panded to something like 600 percent of its 
former capacity. 

We have entire new factories in the Mid- 
dle West, built to produce tanks, bombing 
planes, and engines. And very much in the 
public eye are the new oil pipe lines being 
built to supplement our existing system 
linking ofl fields to industrial areas. 

All this new plant is destined to become a 
permanent part of our industrial heritage. 
‘The problem of reconversion to civilian use 
may be a knotty one in some specialized 
cases, yet the fact remains that we will 
have this new equipment to use. 

New discoveries most certainly will flow 
into the current of our economic life under 
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the pressure of greatly increased wartime 
research by almost every branch of indus- 
try. Chemistry, metals, plastics and glass, 
electricity and radio, construction, com- 
munication and transportation, fabrics and 
food and medical science—all these and vir- 
tually every other field of human activity 
will ‘experience the forward thrust of re- 
search and development carried out under 
forced draft. 

Along with this forced advance of tech- 
nology will go a wartime pooling of brains 
and patents in industry, and it is not too 
much to say that before the war is over 
millions of Americans, young and old, will 
have learned some kind of new skills, mak- 
ing them better fitted to work and produce 
for the greater wealth of the whole nation. 

New skills not only make new industries 
possible; they make them inevitable. Take 
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one example: Hundreds of thousands of 
young Americans will have learned how to 
fly or navigate or overhaul airplanes in this 
war. Afterward they will want light planes 
to fly, even if they return to totally different 
civilian work. That demand will create a 
private-airplane industry far beyond any- 
thing we have known. Many aeronautical 
scientists believe that the plane these people 
will really want is a workable helicopter 
type, able to land and take off almost ver- 
tically, at dead slow speed. And that, in 
turn, is a problem for research; there will 
be no lack of plant to build the ships. 

‘We can’t look far enough into the mist of 
the future to assemble any detailed list of 
things to come. Yet the broad general out- 
lines of a better life are clearly distinguish- 
able. Our interpretation of these outlines 
has been based almost entirely on material 
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Rayon-cord fabric is making Army fires stronge 
After the war, long-wearing synthetic-rubber tires 
rayon cord will be available to ns 


supplied by the major U. S, industrial con- 


cerns, research organizations, designers, 
engineers, and Government technical bu- 
reaus, 


Right at the start it can be said with cer- 
tainty that our life in the future will be 
characterized by greatly speeded-up trans- 
portation and the extensive use of new 
building and fabricating materials, both 
natural and synthetic. 

No field has more dramatic possibilities 
than that of transportation, and the great- 
est developments, of course, will come in the 
air. 

‘The war's end will find America with 
many thousands of bombing and air-trans- 
port planes, some of which will be almost 
immediately convertible to peacetime use. 

In addition, we will have unrivaled fa- 
cilities for building and designing planes, 
and it is certain that entirely new types 
must and will be developed to meet the 
keen international competition which is 
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TOMORROW'S CAR. Automotive eng 
locking chead to postwar designs fc 
and 


safer cars. Plastic 

hydraulic dri 
superchargers, lighter engines, and stream- 
line bodie ted for after the war. 


lighter, 


As for price—estimates range from $500 
to $1,000 for small cars, ond from $1,200 
AS 


to $3,000 for larger ' models. for 


‘economy—the smaller cors will 


° 
gular-grade gasoline 
be 80 octane; premium grade, 100 octane 


sure to spring up. We will have one 
other great advantage, already in be- 
ing, in our elaborate Army Air Trans- 
port Service, with all the major U. S. 
air lines co-operating in maintaining serv- 
ice all over the world on a scale of organi- 
zation scarcely dreamed of three years ago. 

The cargo plane of the future will be spe- 
cially designed for its work, will have a 
very high lift factor, will have both nose 
and side hatches for loading cargo, and 
will have a relatively low landing speed to 
get into small airfields. 

If airmen are inclined to speculate mostly 
on their future cargo business it is not be- 
cause they aren't interested in passenger 
traffic, but rather because they take it 
pretty much for granted that planes will 
be the normal medium of high-speed travel 
over any reasonably long distances. Giant 
passenger planes are sure to come along; 
there can't be a designer in the business 
who hasn't at least sketched out an idea 
for a super-airliner complete with sun 
lounge, promenade deck, eight engines, 
etc., and some of these designs had been 
well publicized even before the war. Most 


POPULAR SCIENCE 


designers believe these future planes will 


operate between land bases; presumably 
they will grow to an optimum size condi- 
tioned by their landing fields, just as ocean 
liners were conditioned by the channels and 
canals they had to navigate and the docks 
they could berth alongside. 

The flivver-plane trade with private pilots 
must depend for its real success on the 
development of a low-cost, completely safe 
airplane and the building of literally thou- 
sands of new airfields. Designs for the 
planes are in hand, most of them using 
tricycle or four-wheel landing gear, and 
having collapsible wings. Wartime re- 
search, by the way, has given the industry 
invaluable experience with these features. 

Relations between the automobile and 
airplane industries will play an important 


NOVEMBER, 1942 


BETTER ROADS. We are already building 
@ highway to Alaska, and another motor 
rood is being driven south through L 
America. Others are being planned 


+ as super-speed highways like the one 
d below. To provide landing 

for private flyers, flight 
will parallel the roads where 
they follow the direction of the prevail- 
ing wind. Gas stations, with hangar 
space, will take care of the fuel 
of small planes as well as automobiles, 
Elimination of all unnecessary curves 
ond grades will cut touring mileages 


role in our postwar business life. The two 
have been brought together by war, and 
can’t possibly avoid being greatly influenced 
by each other, the plane builders by De- 
troit's capacity and mass production tech- 
niques, the auto men by airplane standards 
of precision and high quality. 

As for your postwar automobile itself, 
the experts are in some disagreement. 
Conservative engineers caution that we 
shouldn't expect too much, and suggest that 
the first new cars built will be 1942 models, 
no matter what else they may be called. 
This may be true for some firms, but not 
necessarily for all of them. 

‘The auto companies now making planes, 
guns or parts had to do a thorough job of 
converting their plants, tearing out most 
of the existing fixtures, including the jigs 
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AERIAL FAMILY CAR. Fi 
development of a low-cost, complet 


‘er-plone trode 


with those of Fred Ws 
ciency, it 


ick, aireral 
powered by two pus 


flops for steep toke-offs ond londings on small fields, wh 


and dies with which bodies and fenders are 
fashioned. Some of this equipment may be 
stored and kept in good condition, but 
much of it simply cannot be, and will in- 
evitably become useless even if it isn't 
scrapped for metal. So it would seem that 
the war's end should bring the chance of a 
lifetime for any company that has thought 
about doing a radical retooling job for a 
radically improved car. 

In any case, even the conservative engi- 
neers agree that there will be a genuine 
postwar car, even if its design and produc- 
tion lag a season or two after the actual 
end of the war. The Society of Automotive 
Engineers, reporting on a questionnaire 
survey, says the postwar car will resemble 
its prewar cousin but will be lighter, more 
streamlined, and mechanically more efficient. 

It may sacrifice a little in performance, 
especially such qualities as acceleration, but 
will pay off a dividend in fuel economy. 
Prices probably will be somewhat lower. 
‘The average opinion was that cars would 
range from a $500 job, giving at least 30 
miles to a gallon of gas, up to a luxurious 
$3,000 car which still would be expected to 
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jcle landi id his 
large windows afow maximum vision 


give 20 miles to a gallon in ordinary use. 

It may be possible to increase the effi- 
ciency of cars by trimming off as much as 
1,000 pounds weight without appreciably 
Feducing the size or altering the vehicle's 
sturdiness and riding qualities. This would 
be accomplished by the use of new mate- 
rials, many of which constitute an actual 
mechanical improvement. Aluminum is sure 
to be extensively used, and some designers 
are convinced that plastics are the coming 
material in automobile construction, 

As for some of the more advanced de- 
signs, one contemplates a closed car with 
a round top of strong, light plastic mate- 
rial supported by several slender columns 
rising at angles from a wide, streamlined 
plastic body. Another type would provide 
a retractable top made of a solid molded 
piece of transparent plastic. This could be 
entirely withdrawn into a well at the rear. 
Still other designs embodying transparent 
plastic would incorporate a polaroid device 
which could be adjusted to shade off ex- 
cessive sunlight or glare. 

Future super-speed highways may lead 
to the adaptation of one airplane feature— 
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stub wings with inverse profile built into 
the sides to help keep the car on the road. 
At frequent intervals, moreover, those 
super-highways will be wid at the 
sides with landing strips for airplanes to 
use as supplementary airports. 

‘What about the railroads and shipping 
in this transportation scramble? Their 
future apparently is more utilitarian than 
dramatic, and they will not be subject to 
such rapid change and development in the 
postwar period, even though they will have 
great and important work to do. Airplanes 
can scarcely compete for bulk ocean cargo, 
and passenger shipping presumably will 
stress comfort, recreation, and spaciousness 
rather than speed. It is a little hard to 
imagine any nation sinking money in new 
superliners, but the ways of pride and na- 
tional tradition are inscrutable. 

Some Americans who were writing the 
railroads off as obsolete even before this 
war must have received a shock to learn of 
the magnificent war service the nation’s 
rail net was performing, hauling more than 
40 billion ton-miles of freight each month— 
an increase of 70 percent over the peacetime 
load. Railroading has survived despite taxes 
and competition because it is the most in- 
herently efficient form of surface transpor- 
tation, and it isn’t through yet. 

After the war, the railroads will compete 
with faster, lightweight passenger flyers, 
and they will have the factor of all-weather 
reliability to help them. Some railroads 
may adopt the air-line idea of serving meals 


NEW USES FOR GLASS. One po: 
shown below, is the use of glass plates instead 
of stool rods os nt for concrete 
beams and structures, At the right is @ practical 
kitchen stove made up largely of glass 


GLASS SHEET 
AND ROD 
REENFORCING 
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at the passenger's seat. On the technical 
side, the trend in motive power probably 
will be to Diesel engines and electricity, 
although some engineers think the steam- 
turbine principle might be used. 

One general word about transportation— 
in the postwar world Americans will travel 
faster than ever, and at less cost, 

Light materials—glass, plastics, ply- 
wood, and the “magic metals” like alumi- 
num and magnesium—will play an impor- 
tant role in the better life after this war. 

‘The future of these materials is so rich 
in possibilities that some of the predic- 
tions made for them seem completely fan- 
tastic. There is a possibility, for example, 
that glass plates might some day replace 
steel rods as reinforcement for concrete 
beams and structures. This is a wartime 
idea, born of the lack of steel. Yet glass 
has certain advantages for the purpose. It 
is lighter than steel, thus reducing the 
weight of the beam required to carry a 
given load, and its coefficient of expansion 
is very near to that of concrete, which 
would tend to reduce internal strains 
caused by thermal expansion and contrac- 
tion, Other possible uses for glass include 
the linings of baggage chutes and the 
outer casings of household furnaces. A 
practical kitchen stove made largely of glass 
already has been built and tested. 

Plywood airplanes are already in exist- 
ence and rated highly successful. The war, 
has given this building material a power-' 
ful boost; L. H. Meyer of the United States 
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PIPE LINES. The map above shows the pipe lines 
built, being built, and planned. By the end of 
the wor most of these will be completed to pro- 
vide o network of pipe lines to carry oil from 
the fields to consumers in the east and north 


spread in the use of aluminum and mag- 
nesium when these light metals again be- 
come available for civilian use. Magnesium 
production was sharply restricted before 
the war by patent agreements, but is now 
being made in several plants. 

Perhaps the most conspicuous use of light 
metals will be in architecture. Aluminum 
has been used in the past mainly for ex- 
Plywood Corporation estimates that at terior decoration, and engineers (not pun- 
least 1,000,000 technicians and workmen ning) think that was just scraping the sur- 
have gained some knowledge of it. Ply- face. Your new home after the war may 
wood is a good bet for both prefabricated have aluminum window sash; some were 
and field-fabricated housing after the war. installed in office buildings as much as 12 

‘Unquestionably there will be an amazing years ago and (Continued on page 229) 
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At left, mop of the trip made by two identi- 
cal-model cars, one with half its cylinders 
inoperctive, to test the converted motor's 
efficiency. Data is from the author's log 


HOW AN AGING AUTOMOBILE 
WITH HALF ITS CYLINDERS 
DEAD SAVES YOU GASOLINE 


By SCHUYLER VAN DUYNE 


‘O learn what a motorist with an average, 

or below-average, car gains by using only 
half of its cylinders, I tried it out. Sticking 
to the speed limits, I boosted the gasoline 
mileage of a 1938 Ford V-8 standard four- 
door sedan nearly 25 per cent on a test 
round trip between New York City and 
Schenectady, N. Y. 

I probably shifted into second gear more 
than any 1920 motorist ever did on the same 
run, Once I even had to drop down to low 
to get up a hill, and on the ramp of a Pough- 
keepsie parking garage the car would have 
stalled in low if I had not slipped the clutch 
and raced the motor. But—the 359-mile 
trip, at an average speed of 31.63 miles an 
hour, saved almost four gallons of gasoline. 
‘That was a week's supply with an Eastern- 
er's “A” ration book, and enough for 100 
extra miles in the car used. 

For a fair estimate of the gas saving, a 
second car of identical make and model, 
with the same case history, was the stand- 
ard of comparison. Both cars‘ had gone 
about 70,000 miles, and neither had nodded 
to a skilled mechanic in six months. Car 1, 
which I drove, was “souped down" in the 
service department of Harold S. Jonas, Inc., 
Ford dealers in New York City, which lent 
both the old cars for the test. Car 2 was 
driven by Robert Smith, staff photographer. 
The engine of Car 2 was untouched before 
the trip, except for an oil change which 
Car 1 also had, and both chassis were newly 
greased, all tires inflated evenly, and both 
of the 16-gallon gasoline tanks filled to the 
necks. (CONTINUED) 
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‘The mechanical changes on Car 1, cutting 
out half the cylinders, were made accord- 
ing to recent suggestions of the Sun Oil 
Company of Philadelphia. Lifters were re- 
moved from the intake and exhaust valves 
of the two center cylinders in the left bank 
of four, and the end pair in the right bank. 
‘The valve springs were then relocked so the 
valves seated firmly, but the valves no 
longer were opened by the camshaft. 
‘These four cylinders (the other set would 
have done as well) normally are fed by a 
manifold tube separate from the tube sup- 
plying the other four, and the two manifold 


How the L-Head V-8 Ford Is Altered To Run on 4 Cylinders 


EACH TUBE OF 
DUAL TWINTUBE 
CARBURETOR 
NORMALLY SERVES 
FOUR CYLINDERS. 
‘ONE MUST BE MADE 
INOPERATIVE 
(GEE OWG.AT RIGHT) RIGHT TUBE 
(inactive) 


INTAKE MANIFOLD, 
‘TOP VIEW. NOTE 
‘SEPARATE TUBES.—> 
DOTTED LINES LEAD 
TOINACTIVE CYLINDERS 


(HEAD FoRD v-8) 

INTAKE AND EXHAUST VALYES OF 
CYLINDERS 1,6,7, AND 4 ARE 
MADE INOPERATIVE (SEE RIGHT) 


tubes attach to separate throats of a dual 
carburetor. So the main gasoline jet feed- 
ing the nozzle in the throat of the dead side 
of the carburetor was plugged, as was one 
side of the by-pass between the two mani- 
fold tubes into which the windshield wipers, 
and the vacuum brake of the distributor, 
exhaust. One branch of the acceleration- 


pump lines into the two carburetor throats 
was plugged, and the pump stroke was de- 
creased as closely as possible to one quarter. 
(This would be half on a single-tube 
carburetor, 
plugged.) 


and its nozzle would not be 
(CONTINUED) 


DUAL-CARBURETOR CHANGES 


PLUG ONE LINE FROM 
ACCELERATION-PUMP 


REMOVE MAIN JET OF 
RIGHT TUBE,PLUG IT UP, 
AND REPLACE IT 


DECREASE STROKE OF 

ACCELERATION PUMP 

[AS NEARLY AS POSSIBLE 

TO 4 BY LENGTHENING 
‘An 


‘SPECIFIED VALVE 
LIFTERS, BUT 
REPLACE VALVES 
AND VALVE SPRINGS, 


VALVE 


ALTERATIONS 


Changes for the Overhead-Valve-Type 6-Cylinder Chevrolet 


SINGLE-TUBE CARBURETOR 
(WITH METERING ROD) 


sussTiTure 
METERING ROD 
(OF DOUBLE THE 
CROSS-SECTIONAL 
AREA 

SUBSTITUTE LOW-SPEED 

JET OF HALF THE CROSS- 
g SECTIONAL 
‘AREA 


OVERHEAD 
} VALVES: 


RRA 


6 5) 4 


REDUCE ACCELERATION- 
PUMP STROKE BY HALF 


6-crunper 
VALVE-IN-HEAD 
(CHEVROLET) 


C———=<_"— 


‘SINGLE-TUBE CARBURETOR 
(WITHOUT METERING ROD) 


ACCELERATION 
PUMP 


SUBSTITUTE MAIN JET~ 
OF HALF THE CAOSS= 
‘SECTIONAL AREA 


REDUCE STROKE OF 
PUMP BY HALF 


\" 
$5. 
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CLOSE GAPS OF 
‘SPARK PLUGS 
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CLOSE GAPS OF 
‘SPARK PLUGS 


on THIS: 
‘TYPE VALVE 
LIFTER, 
REMOVE THE 
ADJUSTING 
BOLT FROM 
TOR, THEN 
FASTEN, 
UFTERS 

UP WITH 
HOSE 
clamps 


‘The only other changes were to close the 
gaps in the dead-cylinder spark plugs and 
to step up the engine idling speed. The 
motor was now an even-firing four-cylinder 
one, with four dead cylinders going along 
for the ride. Their pistons simply com- 
pressed air and let it expand again, and 
their contribution to performance was a 
negative one—drag. 

Setting out under a summery sun from 
midtown New York, we headed for the West 
Side Highway, turned uptown to Henry 
Hudson Parkway, switched to the Saw Mill 
River Road. Long before reaching the Haw- 
thorne traffic circle, where we were to cut 
into Taconic State Parkway for Pough- 
keepsie, I had rediscovered a variety of old 
driving sensations. Gone was any semblance 
of jack-rabbit acceleration for a shift from 
lew to second. If the shift to high came 
before the speed reached 18 miles an hour, 
pick-up was laborious, usually broken by 
some initial bucking. Above 18, high-gear 
acceleration was smooth, but still lazy. 

As we entered Taconic Parkway's first 
level stretches, I temporarily forgot second 
gear—until the first moderate hill. Car 2 
pulled away easily. I held a conference with 
myself as I plugged along at 25 in second, 
lagging farther and farther behind. This, I 
realized, was less than half a motor. But 
the hill was not steep for Car 2. More than 
300 miles of driving over many hills lay 
ahead. I knew that the engine was function- 
ing properly, such as it was. What could be 
done to make the drive less tedious? 

In a few miles I had the answer when it 
struck me that this was perhaps the least 


Hers from the Ford V-8 engi 
nomy run. Note the raised 
these volves ond thelr 5 


Removing valve 
Test Car | on th 
foreground. La! 


ings were put back 


hectic driving I had ever done. No racing 
away from traffic lights to beat the other 
fellow. The car wouldn't race. No passing 
on hills. It couldn't. No dynamiting along 
straightaways. This race horse was bridled 
in for keeps. I settled back to my driving, 
kept an eye on the pace-setter ahead, wrote 
in my log, and enjoyed the air and scenery 
as I never had before. Just what had been 
my rush all these years? 

‘On the whole trip, only two minor events 
marred the real driving pleasure that I had 
discovered, both on the same hill near the 
Dutchess-Putnam County line. There, on 
the trip out, the car seemed momentarily to 
be floating on air with unaccustomed mo- 
tions. I snapped out of it to find that the 
long steep grade had boosted my speed up 
to 55, with the throttle closed. At the same 
hill, on the return trip, I shifted to second as 
usual before the hand dropped to 20 miles 
an hour, but instead of holding the speed or 
increasing it, the shift failed in its purpose 
completely. With a sheepish, silly feeling, I 
dropped down to low and chugged over the 
hilltop a few minutes later. Smith was wait- 
ing for me beside his car, yawning. 

At Schenectady the first proof of im- 
proved gasoline economy was shown. Split- 
ting the slight difference between the in. 
dicated mileage on the two speedometers, 
we had covered 183 miles. Refilling both 
gasoline tanks, these facts came to light: 

Car 1 used 7.7 gallons. 

Car 2 used 9.7 gallons. 

Car 1 averaged 23.76 miles per gallon. 

Car 2 averaged 18.86 miles per gallon. 

Mileage improvement: 25.97 percent. 


that powered Important detail in ltering Ford: 


Plug ene side of by-poss between th 
two seporate intoke-manifold systems 


For the return trip, over the same route 
except for a few miles between Schenectady 
and Albany, our speedometers clocked 176 
miles. And after refilling both tanks arith- 
metic disclosed: 

Car 1 used 8 gallons. 

Car 2 used 9.75 gallons. 

Car 1 averaged 22 miles per gallon. 

Car 2 averaged 18.05 miles per gallon. 

Mileage improvement: 21.87 percent. 

Further data shows: 


Driving Time Average Speed 
GOING: 

5 hrs., 48 min, 31.55 mp.h. 
RETURNING: 

5 hrs,, 33 min, 31.71 mph. 
TOTAL 

11 hrs,, 21 min, 31.63 mp.h. 


Samples of the “regular” gasoline we 
used were taken from the tanks after each 
filling and, allowing for them in the fore- 
going figures, they were submitted to the 
Ethyl Corporation, makers of antiknock 
additives for gasoline, for analysis of octane 
ratings. While octane rating does not per- 
ceptibly affect mileage unless engines are 
adjusted to get the fullest benefit from the 
antiknock quality, the samples showed that 
on the trip out Car 1 was using fuel with an 
octane rating of 76,9; Car 2, 76.5. On the 
return trip: Car 1, 75; Car 2, 75. 

‘The method of altering the engine for the 
test trip was, in general, the same as that 
for any car. It usually costs from $10 to 
$20, and takes a skilled mechanic a half day. 
The reader may weigh the personal and 
wartime advantages of sacrificing more 
than half his engine horsepower in exchange 
for important gasoline savings at moderate 
speeds. Once he gets used to the power 
loss, driving pleasure for the most part re- 


The cop isn't getting 
«@ ticket, A New York 
State Trooper from the 
Traffic Bureau, Troy, 
he has just checked 
the accuracy of the 
test cars’ speedome- 
ters and his findings 
‘are being recorded 


On duol carburetors, plug one main jet (above). 
On single type, use larger metering pin and smaller 
low-speed jet or, if pinless, 


turns. In thousands of miles of tests on five 
makes of cars, the Sun Oil Company re- 
ported no damage to any of the motors. 
Harmful vibration—the alleged detriment 
advanced by some critics—is a myth. Your 
once statically and dynamically balanced 
moving engine parts are as balanced as they 
ever were, and the only noticeable difference 
is in the doubled spacing of the power im- 
pulses, At low speeds, too, as noted, the 
split engine may buck. You'll soon learn to 
control this by shifting gears as you get 
used to it. 

‘Simplified, the changes consist of cutting 
out half the cylinders by stopping their 
valve action, reducing the gas reaching the 
others by one half, and short-circuiting the 
unneeded spark plugs. Every other cylin- 
der, in firing order, is killed, giving a choice 
of either half. For all sixes the firing order 
is 1-5-3-6-2-4,  ( 234) 


wed on paye 


With her hull completed, the ship stands over the 
ways, hor weight supported by the keel blocks un- 
der the hull and by the cribs and shores on which 
she was built. The ground ways have been coated 
with tons of grease. All iz ready for the opera 
tions that will free her to slide into the water 


U. S. S. IOWA, world’s largest 
battleship, sliding down the ways 
‘at New York Navy Yard, Brooklyn 


Ts Launched 


ing of the 


world’s largest 
ship, the 45,000-ton U.S. 8. 
cannot be divulged. Hc 
the drawings on these 
artist shows his conception of the 
steps necessary in getting a ship of 
this size down the launching ways 
and into the water. The new Iowa, 
the fourth U. 8. Navy ship to bear 
the name, carries main batteries of 
16-inch guns on her 880-foot hull. 
s the first of six vessels in her 
Five others now building are 
New Jersey, Missouri, Wiscon- 
Illinois, and Kentucky. ‘The 
North Carolina, 
recently commissioned and now in 
service, are in the 35,000-ton class. 


The first stop in the lounching consists of driv- 
ing hundreds of long wedges into V-shaped spaces 
that separate the sliding ways and the angular sup- 
ports or poppets which are part of the cradles, The 
driving in of these wedges lifts the ship and trans- 
fors its weight from the keel blocks to sliding ways 


“Slip Covers” for Tires 


“(CLIP COVERS” that fit over worn 

car tires, developed by Martin 
Castricum of the United States Rub- 
ber Company, offer a new answer to 
the problem of rubber scarcity. 
Woven of cotton pile like bath-mat 
material, and treated with asphalt 
emulsion, they are said to add from 
2,500 to 3,000 miles of life to old 
shoes. Their makers recommend hav- 
ing a competent tire-service man ap- 
ply them; carrying 40 pounds of 
pressure in the tires; and limiting 
speed to 30 miles an hour. Admitted- 
ly a makeshift, the slip covers will 
nevertheless keep a car going, and 
production plans call for their im- 
mediate manufacture in popular sizes 
for passenger vehicles. Further re- 
search is expected to yield a material 
suitable for use on the tires of light 
delivery trucks, 


Army Invasion Glider Carries 13 Soldiers and Two Pilots 


ESIGNED to take a leading part among 

invasion forces, the U.S. Army’s new 
“Commando” troop-carrying glider spells 
bad luck for the enemy. Besides the pilot 
and copilot, it carries 13 fully equipped 
troops into action. Towed by a twin-motor 
plane, two or more of the craft may be cut 
loose and landed in a small field or pasture. 
Unconventional features include an over- 
head attachment for the towline, and take- 
off wheels that are dropped in midair for a 
landing on skids. Measuring 83 feet in wing 
span, more than many fighting planes, the 
heavy-duty glider scarcely exceeds 3,000 
pounds in weight. The new glider, called 
the CG-4A, is now in quantity production 
for the armed forces. 


On the ground, the huge motorless craft looks like 

ith its wing span of 83 fe 

19 off are dropped after 
Landing is made on skids 


3,000-pound glider ri 
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POPULAR SCIENCE 


Tail Brake § 
on DO-217E © 
Controls 
Its Diving 


DETACHES, 
MERE 


's new DO-217E checks dive-bombing speed with o 
tail broke. It can alto drop torpedoes and lay mines 


HIEF among the features of Germany's 

new Dornier dive bomber, the DO-217E— 
one of which has been taken in good enough 
condition for study—is its dive-braking arrange- 
ment, transferred from under the wings to the 
tail. ‘This drogue, as it is called, consists of a 
series of radial vanes which act as brake sur- 
faces and open on an electric screw jack. The 
tail can be jettisoned if damaged, and may be 
removed and an orthodox tail substituted for 
level bombing. In fact, the DO-217E is designed 
for torpedo-bombing and mine-laying as well 
as diving. It is equipped with three bomb-bay 
doors, the rear one of which is an auxiliary to 
provide an opening large enough for a torpedo. 
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HERE ARE THE STEPS IN CUTTING 
| AND GRINDING A QUARTZ CRYSTAL 


ARC-LIGHT EXAMINATION 


<S 
— 


~~ 


Row Brozilian quartz crystals are examined under 
an arc lamp for minute flaws. So many defects 
appear in the highest grade that a relotively 
small percentage of the new meteriol can be used 


FIRST CUTTING 


Pieces of quartz are mounted on wood with plaster 
of Paris und machine cut into hexagonal blanks ot 
approximately the desired ongle. Parts that were 
marked detective in the excmination ore discarded 


Finely Ground Crystal Wafers 
Make Our Modern Methods 
of Communication Possible 


ing about its 


ness a few mil- 
the allure of a pair c 


and since tion 


the three united to 


to the 
n, followed their 


example, and countless molecules ai 


POLARIZATION 


Retained blanks are again inspected—this time 
with polarized light which may reveol “twinning,” 
@ slight fault which may not prevent oscillation, 
but will impair performance at some temperature 


From a rough crystal like the one ot the left 
came this quartz wafer for controlling radios 


Cover Kadlis Shayper Ears 


anged themselves in proper 
crystals of mother quartz. 
lay a slice of one of these crystal 
out the size of a pe mak 
possible to tune ar and keep 
it there. Mounted in a ween t 
metal electrodes, vibrating fr ),000 
and thickness, the wafer « Is the va 
um-tube oscillator circuit and h radio 


frequencies con: 


legree. It pred s the setting ili- 
ORIENTATION 
re 
(Gm 
(( 
After clecning ond Conditioning, blonks cre set 


be oriented accurately by X-rays. This insures 
constant frequency regardless of temperature 


e_electromechanical 


forced to wait for 
F I the discovery of 
th m of the elec 
tr st use was in 
from Brazil, 

usually clear 

y al type is the 

¢ rm. Its faces, 


With the correct reference face established by 


X-rays, each crystal, still held ot the base of 
the adjustable fixture, is ground to a precise 
plane on ¢ monually operated grinder spindle 


THICKNESS TEST 


Preliminary to hand finishing, thickness is 
reduced by parallel grinding on time-switch 
lapping machines which hold eight crystals 


FINAL TEST 


Several complete crystai units ‘are tested 
ot the some time in a crystal circuit for 
performance over a wide temperature range 


In manufacture everything depends upon 
thickness, precision of grinding, and angle 
of cutting. All crystals up to about 1926 
were cut parallel to the faces of the mother 
quartz, but they had high temperature co- 
efficients, were subject to changes in vibra- 
tion, and had to be housed in constant- 
temperature boxes, This bulky equipment 
was abandoned about 1935 when the Bell 
Telephone Laboratories and the Radio Cor- 
poration of America began cutting at an 
angle, producing crystals with a tempera- 
ture coefficient as low as 0.0001 percent per 
degree centigrade, which could maintain 
transmitter frequency between minus 30 
and plus 60 degrees without temperature 
control. They were of enormous importance 
in the development of aircraft communica- 
tion, the efficiency of which was further in- 
creased when the General Electric Company 
developed a hermetically sealed holder to 
conquer one of the quartz crystal’s greatest 
foes, moisture. 

Because of the hardness of quartz special 
cutting methods are used, most of them with 
abrasive disks and plates, but the final 
finishing must be done by hand. The first 
step is inspection of the raw quartz under a 
strong arc light for flaws. These are marked, 
and the crystal cut by parallel saws so as 
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PARALLEL GRINDING 


Should performance on the finisher's desk 
couse doubts, a crystals parallelism is 
checked carefully with o thickness gauge 


FINISHED CRYSTAL 


to eliminate them. The resulting hexagonal 
sections are examined under polarized light 
to expose “twinning.” Quartz is twinned 
when the rotary polarization is both clock- 
wise and counterclockwise. ‘This reduces life 
or impairs performance. All twinned quartz 
is discarded, and the remaining sections are 
machine cut into bars which in turn are cut 
into thin slices. 

‘These blanks are cleaned and conditioned. 
‘Then adjustable fixtures hold them under 
X-ray reflection for orientation to a posi- 
tion that will result in accurately oriented 
faces. Still attached to the fixture, an orient- 
ed blank is placed in a rigid-arm grinder, 
and one face ground to the correct plane. 
About fifty thus ground are placed on plates 
and put through a surface grinder. They 
emerge parallel and approximately the cor- 
rect thickness, and are ready for a precision 
lapping machine controlled by a time switch. 

‘The finisher first makes tests to determine 
if piezoelectric activity is normal, then to 
show how much the crystal must be lapped 
to bring it to the designated frequency. In 
most cases it will be between 0.0005 and 
0.0001 inch. This requires great skill, and 
is done by the cut-and-try method. Final 
tests for accuracy are made after the crys- 
tals have left the finisher. 


POPULAR SCIENCE 


—— — PUPIL 


Un-Natural History gi tego 


Tat MONSTROUS FALSE EYE IN THE 
Rume OF “HE SPHINX MOTH 
CATERPILLAR \s ENOUGH To SCARE 
ANYBODY WHO COMES UPON THE BIS 
LARVA ON THE GRAPE ARBOR/ TO MAKE 
MATTERS WORSE, THE CATERPILLAR 
SQUIRMS VIOLENTLY FROM SIDE TO 
SIDE TO THE ACCOMPANIMENT OF & 
FRIGHTFUL SQUEAK / 


DRAGONFLIES are 
MARVELOUSLY EFFICIENT 

FLYING MACHINES, BUT IN SPITE OF 
THEIR SIX LEGS THEY CANNOT WALK/ 


‘Tne CORMORANT Found 
IN PERU DIFFERS FROM ALL 
OTHER CORMORANTS IN ITS. 
FEEDING HABITS. INSTEAD OF 
DIVING FOR FISH FROM THE 
SURFACE, (T HUNTS ITS 
PREY FROM THE AIR AND 
THEN DIVES AFTER IT/ 


When THE AusrRALian WOMBAT encounTers: 
ARIVER IN ITS TRAVELS, IT WALKS RIGHT INTO 
THE WATER AND ACROSS ON THE BOTTOM 

OF THE STREAMS, 


| ENTIRELY. NOCTURNAL IN 
| ATS HABITS, THE 
PADEFOOT TOAD 
LEAVES ITS BURROW 
| ONLY AT NIGHTS ITS 
EYES HAVE VERTICAL 
PUPILS LIKE THOSE OF 
A CAT, WHILE ALL OTHER 


fospy dave 
| Somzcrre. purus! 
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SOME INSIDE FACTS ABOUT 


CIPHERS: Secret Language 


‘AFEGUARDING military 

correspondence is a task 
that has tested the ingenuity 
of men from ancient times. Great battles 
have been lost through dispatches falling 
into the hands of the enemy. The oldest 
Jmown precaution against this was the 
scytale used by Greek generals, a wooden 
rod around which was wound a ribbon of 
parchment and the message written across 
lengthwise. When the parchment was un- 
wound, its message could be read only by 
wrapping it around a similar rod. 

Ciphers that have been used in more 
modern times fall into three main classifica- 
tions: Concealment, substitution, and trans- 
position, The spy resorts to concealment. 
His life may depend upon his message not 
being detected as a cipher. He may mail a 


VIGINERE CIPHER, Here o message hos been put into one of the “multiple-olphabs 


rd "SPY." Each letter in the mossage is re 
‘aesarian” alphabets, depending upon which 


rainrext 
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Of War 


fe 


ABCDEFGHIJKLMNOPQ 
STUVWXYZABCDEFGH 
PQRSTUVWXYZABCDE 
YZABCDEFGHIJKLMN 


piece of printed matter with 
pin pricks under certain 
letters spelling out a long 
message of vital information. 

‘The “grille” is one of the spy’s favorite 
methods of concealment. Its invention is 
attributed to the crafty French statesman 
of the 17th century, Cardinal Richelieu. A 
sheet of paper or cardboard of the size of 
standard sheets of note or letter paper has 
rectangular perforations so that words may 
be written through them onto the standard 
sheet. The sheet is then filled up with what 
appears to be an innocent letter in which 
the words of the secret message in their 
proper position are cleverly woven into the 
sentences. The recipient lays his similar 
grille over it to get the secret meaning. 

The substitution cipher is very ancient in 


" ciphers with the 
letter in one of the 
een written under it 
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laced by the corres 
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iter of the key 


WxYZ 
OPQR 
LMNO 


TuVv 
LMN 
IJK 
RSTUVWX 


RS 
JK 
GH 
PQ 
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HESE drawings of a picket fenc a 
pile of lumber, and a stack of books 
convey messages in the famous Baconian 
cipher. Can you decipher them? Here's 
a hint: they are based on the “Baconian 
alphabet” below. In the fence, short 
pickets are a's, long ones b's; in the 
lumber, narrow boards are a’s, wide ones 
b's; in the books, thin ones are a’s, thick 
ones b’s. Answers are given on page 89. 
‘This way, spies can send messages in 
innocent-looking pictures. 


BACONIAN ALPHABET 


acaca 1), abaca =. boasa 
eaaeb K. aboab S$. baaab 
eccba L. ababe T. baba 
ecabb = M, ababb UV. baabb 
aabea N. abbao W. babsa 
cabab 0, abbab xX. babab 
aabbs P, abbba = Y._— baba. 
aabbb =, abbbb = Z. babbb 


origin and the spy can disguise its real 
character in numberless ways. Essentially 
it is the substitution of other words or 
characters for the letters of the alphabet. 
ABC... may be represented by ZY X... 
where Z always represents A, Y always 
represents B, and so on to the end of the 
alphabet. Our childhood’s favorite, the so- 
called “Masonic” cipher, is an example 
where characters are used. The plot of Poe's 
“Gold Bug” is based on the substitution 
cipher, as well as Doyle's story of the 
“Dancing Men.” Simple substitution is so 
easy to solve that it is a popular amusement 
at the present day and many newspapers 
published a cryptogram along with the 
crossword puzzle. 

‘The famous Baconian cipher belongs to 
the substitution class and is the parent of 
similar systems. Bacon used only a and b 
in combinations of five and it is consequently 
called “biliteral.” ‘Thus A=-aaaaa B. 
C=aaaba D=aaabb 
G=aabba H=aabbb IJ=abaaa K=abaab 
etc. In printed matter, if two styles of 
type are used, one for the a’s and one for 
the b's, any book may be published and 
convey information which it is desired to 


NOVEMBER, 1942 


CAN YOU DECIPHER THESE HIDDEN MESSAGES? 


keep secret. Five letters of the printed 
matter will represent one Baconian letter. 
Thus, “Popul /arSci /enceM /onthl/yhasm / 
anyre/aders” conveys the words “hide jig.” 
‘The letters in ordinary type are a’s and those 
in italics b's. ‘The letters are run together 
and separated in groups of five only to make 
it clear to the reader. Any ordinary printed 
matter, no matter in what type printed, may 
be used, by adopting the puncture system 
or some similar method to distinguish the 
a’s from the b's. This cipher may also be 
used pictorially. A pile of lumber, a picket 
fence, or stacks of books may carry a 
message. Narrow boards are a's and wide 
ones b’s. Instead of this biliteral type, tri- 
literal ways have been devised which would 
require only three letters in combination in 
place of five. 

‘The transposition cipher transposes the 
letters of a message according to some pre- 
arranged system. Here we meet with the 
grille again as one of these systems. Colonel 
Fleissner, an Austrian, perfected one which 
is described by Jules Verne in his story 
“Mathias Sandorf.” It is a square of any 
even number of cells. Certain cells have 
apertures so chosen that when the square 
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E|L/T|H|1|E 

oo E B/E/B/0|z|R] 
DIE/A/1|R|N] 

al r E|D/R/A|MiG| 
M/Y|0|B/x|Y} 

oa al =, O | 


grille is turned clockwise into the four pos- 
sible positions, letters having been written 
through the apertures each time, all the 
cells will be filled. If the message does not 
use up all the apertures they may be filled 
in with infrequent letters called “nulls.” The 
illustration with the upper left-hand corner 
marked for the first position will make its 
use clear. After the square is filled up the 
message may be taken off in different ways, 
but if horizontally from the top it would be 
ELTHI EBEBO ZRDEA IRNED RAMGM 
YOBXY TITHS I. It is customary to write 
ciphers in words of five letters, The recipient 


The result is on innocent-looking note. This i 
cealment device (cannot be recognized os cipher) 


sgh, the 


Si fete 


puts the letters into the 36 cells in the order 
agreed upon and then applies the grille to 
decipher the message. Different perfora- 
tions than those shown are possible, 
Another way of entering the letters of a 
message into a square is to agree upon a 
certain “magic square." Magic squares are 
made up of numbers that add up to the same 
sum vertically, horizontally, and diagonally. 
‘They may be of any size, according to the 
length of messages likely to be sent. But 
‘one would have to be agreed upon because 
many different magic squares may be formed 
with the same number of cells, The example 


RICHELIEU'S GRILLE 
is a fovorite 
A mosk with 
rectangulor perforations is 
loid over a piece of writ- 
ing paper and the mevioge 
is written in the op 
Then the. mask ls removed 
cond the letter is cleverly 
filled in with words that 
will moke it seem harmless 


con- At the receiving end, the spy's correspondent lays 


@ similar mask over the let 


r to read the message 
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pertures, the grille being 
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shows one of five cells which is “perfect in 
that even the broken diagonals add up to 
65, i.e., their complementary portions, as 
12-6-5-24-18, 
1 178 2% 15 
9 2 112 18 
12 3 19 10 21 

206 22 13 4 

23145 16 7 

The message TEN TRANSPORTS SAIL 
TODAY has the letters written into the 
square according to the numbered cells as 
shown. It is then taken off as in the case 
with the grille. The recipient puts them 
into the square in the way agreed upon and 
then picks out the message according to the 
numbers of the magic square, “Nulls” fill 
up vacant cells. 

Still another method is to number the 
squares of the chess board according to the 
solution of the “Knight's Tour.” 

‘The most usual way is simply to write the 
letters in the form of a rectangle, though 
other geometrical forms may be used. The 
‘same message as above then takes this form: 

TENTR 


ava” 
a> zor 
Mona 
-DOomm 
Zaps 


prmp 
4oag 
Quan 
moun 
©upo 


‘The message may be taken off as TARIA 
YLTNE NSSTG HOSPT 
ROADQ, or QDAOR TPSOH 
GTSSN ENTLY AIRAT, or 
in any manner predeter- 
mined between the writer 
and his correspondent. 

‘As a single-transposition 
cipher has in it the actual 
letters of the message, short 
ones may often be solved 
expeditiously, regardless of 
the system used, by cutting 
little squares of cardboard, 


@VO GIH 431HO * 


£9 280d uo ss2ydi> 04 
S¥aMSNY 


as many as there are letters, and putting 
the letters upon them, one to each piece. 
‘These are juggled around to form words and 
sentences and one is pretty apt to hit upon 
the right sentence after a number of trials. 
“Puzzlers” solve anagrams in this way. 
Longer ciphers must be solved in a more 
scientific manner. 

There is a large class of “multiple alpha- 
bet” ciphers. ‘The best known of these are 
the “Gronsfeld,” “Viginere,” “Variant,” and 
“Beaufort.” In these a system is used such 
that A, for instance, may be represented by 
many other letters of the alphabet in the 
same message instead of by one only as in 
simple substitution, 

The “Gronsfeld” was formerly used in 
France and also was used by Jules Verne as 
the basis for a story. A number is taken 
as the key, say 2546. This is written re- 
peatedly under the “plaintext” message: 
TH SHEE Es WRT Eee 
VIR ZTFRYRTVZU XEON YSJCD Cipher 
The 2nd letter after T is taken (V), the 
Sth letter after E (J) and so on. The 
message is sent VJRZT FRYRT VZUXE 
ONYSJ CD. The recipient reverses the 
process to get the message, taking the 2nd 
letter before V, etc. 

‘The Viginere takes a keyword instead of 

a number and adopts a 
‘aesarian” alphabet for 
each letter of the keyword, 


axVO *€ This is illustrated on page 
86 with the short keyword 
HOIH aia 7% “spy.” 
Every letter with S under 
it is coded from the S alpha- 


bet; thus T is L, N is F, etc. 
Every letter with P under 
it is coded from the P alpha- 
bet, and every letter with Y 
(Continued on page 222) 
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JEEP Getsa 


(Frzther 


THREE-QUARTER-TON IS 
TOPS IN ARMY TRUCKS 


is seen at the right, beside the 
has a close family resemblance 


bursting its leakproof body seams with 

pride, for it has a brand-new big brother 
that is a honey. The new arrival bears 
enough family resemblances to the Jeep to 
justify the pride. But it also has some Army 
mule in it, mixed with various other animal 
qualities that give it mobility in every cli- 
mate and terrain. The step of a camel in 
soft sand, for example; the low silhouette of 
a cat, and the agility of a kangaroo. It is 
the Army's new three-quarter-ton truck. 

It is as warlike as the newest fighting 
plane. It is as purely military as the Jeep. It 
was designed, refined, tested, and proved by 
the Quartermaster Corps engineers at the 
Motor Transport Service Base near Balti- 
more, with the co-operation of Dodge truck 
specialists, The Quartermasters, it will be 
remembered, also wrought the Jeep out of 
nothing more than a sound idea. It is a true 


Ti amazing little Army Jeep is all but 


ommand and Reconnaissance 


Weapons Carrier 


Some of the Jeep's jack-rabbit blood seems to have got into its big brother. Note the wide tread and high 
road clecrance—the latter combined with the lowest silhouette of any Army car except the Jeep itself 


big brother to the Jeep 
with high road clearance 
did fordability of streams, and great tractive 
power through its “high flotation” tires. 

In a single stroke, it has advanced beyond 
any previous undertaking three of the 
Army's most ambitious plans for its tactical 
vehicles: All-military design, reduction in 
number of chassis types, and standardiza- 
tion (interchangeability) of parts. It is in 
volume production today. Four body types 
are built on its squatly efficient frame, so 
that it appears as a weapons carrier (small 
guns, ammunition, machine guns), a com- 
mand and reconnaissance car (for officers, 
scouts, liaison), a carryall (supplies, equip- 
ment, general field utility), and ambulance. 
And make no mistake: It is not a behind- 
the-lines vehicle. It is for use on the fight- 
ing fronts as a tactical vehicle! 

Each of the four bodies has been used on 
the Army's familiar half-ton truck. In each, 
however, the three-quarter-ton vehicle has 


bigger, stronger 
wide tread, splen- 


fit the bodies 
Thus the new 


finements that 
ir assignments. 
weapons carrier, from most viewing angles, 
bears little resemblance to its half-ton pred- 
ecessor. Side-on, it has lost inches in height. 
End-on, it is wider, the space over the rear 
wheels now being used for seats where it 
was once not used for anything. And though 
you have seen soldiers packed like sardines 
in the half-tonners, if they were sitting at 
all they were using temporary benches. ‘The 
longitudinal seats on the new vehicle have 
backs that fold down when not in use, and 
the seats themselves, which hold eight men, 
open up revealing spacious compartments 
fore and aft of each rear wheel for ammuni- 
tion, grenades, tire chains, and accessories. 

Side indentations behind and before the 
rear wheels give protection from sideswipes 
to rope hooks for the tarpaulin tops, or for 
lashing down materiel, and also protect a 
flush-mounted gasoline-tank filler pipe. On 
the short running board to the right of the 


permitted rei 
better for th 


Carryall 


Ambulance 


How the three-quarter stacks up beside the vehicle 


driver's seat, two five-gallon gasoline cans 
fit in holders to supplement the 30-gallon 
main tank at the rear. On the hinged tail- 
board, rather than inboard as formerly, the 
inevitable ax and shovel are mounted on 
permanent brackets. On the front of this 
fighting vehicle a power-driven winch just 
behind a heavy, split-type front bumper 
gives the truck the ability to lift itself by its 
own bootstraps out of the few muck holes 
and up the occasional grade tough enough 
to stop it, 


+ replaces: the holf-ton, here also a weapons carrier 


The new command and reconnaissance 
body likewise boasts a low silhouette from 
end to end. Like the new carryall—the 
Army’s bullish, steel equivalent of the sta- 
tion wagon—it comes with a 12-volt elec- 
trical system, and on both these vehicles the 
battery is in a separate case on the right 
running board, providing ample power for 
either standard or frequency-modulation ra- 
dio. Both also have permanently built-in 
antenna brackets mounted on the side op- 
posite the battery. Behind the carryall’s 
rear seat is a full- 
width compartment 
for radio equipment, 
ammunition, small 
weapons, and supplies. 

The most viciously 
designed pothole at 
the Motor Transport 
test base, where the 
three -quarter-tonner 


FRONT. From this an; 
the two vehicles show lit: 
tle resemblance. The new 
car is much wider, space 
over the rear wheels be- 
jing used for seating and 
storage space instead of 
being wasted. The power- 
driven winch enables it to 
pull itself out of @ hole 


REAR. H 
ol width 
Four soldiers can sit on 
cither side, on permanent 
longi seats. With the 
half-ton, men sit on tem- 
porary benches and have 
much less footroom. Tai 
lights ore don the 
three-quarter; pioneer kit 
is packed at the rear 


the addition. 


spent months proving its ability to take it, 
neither stops nor wrecks the new ambu- 
lance. And while it will withstand perhaps 
much more punishment than severely wou 

ed soldiers can, it is good to know that in the 
pinches it will get up to the front lines where 
it is needed. Again wider and lower than its 
essor, the ambulance carries four lit- 
It makes better use than any of the 
three-quarter-tonners of redesigned 
shock absorbers and springs that 
riding quality and add to the 


passengers. Here, too, the better shock ab- 
sorption of the larger tires adds comfort to 
the quality of good traction. 

You should understand what the Arm; 
means by “tactical vehicle.” Make no mis 
e about the name. This breed of cat goes 
up to the fighting lines with troops, and 
of them fight in their own capacit; 
hine-gun carriers and antiaircraft 
antitank-gun prime movers. They 
wheeled trucks, not tanks or endless-tread 
vehicles carrying heavy armor, though some 


FORDABILITY of o high order is ossured by coreful placing of the carburetor cir intake and oil filler 
pipe. Radiator-fan bearings are several inches higher than on the holf-ton to prevent splashing of water 


in use. 


In racks on the running 
board ot the 
driver's seat ride two 
five-gallon gasoline cans 
for a reserve fuel supply 


Seat backs fold when not 
Seats lift up to 
uncover wells forward and 
oft of rear-wheel housing. 
These con be used to hold 
‘ammunition, grenades, tire 
chains, and other articles 


right of the 


A CAMEL'S FOOT is 
nature's design for best 
support on shi 

Engineers coll igh 
flotation." The %-ton 
gets it by using 9-by- 
Ié-inch compared 
in the photograph with 
the 7:50 by I's used 
on the holf-ton vehicle 


of the six-wheelers may be fitted with end- 
less treads. They are the vehicles that are 
used by combat divisions and their support- 
ing guns. 

‘A glance at the roster of tactical trucks 
in the Army today spotlights the value of 
the new three-quarter-tonners. These are 
the quarter-ton (Jeep), half-ton, three-quar- 
ter-ton, 114-ton, 2%4-ton, four-ton, and six- 
ton, They are all in the province of the 
Quartermasters to design, buy, supply, serv- 
ice, and repair. (You should include the 7} 
ton truck as a tactical vehicle too when it is 
employed as a prime mover for long-range 
supporting artillery.) All of these tactical 
vehicles of the Army Quartermasters have 
all-wheel drives, their front wheels being en- 
gaged or disengaged from the drive mecha- 
nism at will. 

So effective is the new truck that it has 
brought to an abrupt end the manufacture 
of half-ton trucks, the duties of which it 
takes over lock, stock and barrel. It may 
even push the 114-ton truck out of the pic- 
ture. So, although existing half and 114-ton- 
ners will not by any means be junked, the 
tactical trucks and their duties will ulti- 
mately line up as follows: 

Quarter-ton: 4 x 4 (four wheels, four- 


CONTROLS are simplicity it- 
self. Regulation dashboard in- 
uments include a speedom 
with odometer, ami 
gine-temperature ind 
Pressure gouge for oil 
ignition and light 
The speedometer has 
a luminous indicator hand and 
10 and 20-mile markers to help 
blacked-out convoys hold pace 


o4 


wheel drive), 
and command, 

‘Three-quarter ton: 4 x 4, four models— 
weapons carrier with power winch, com- 
mand and reconnaissance, carryall, and am- 
bulance. ‘The weapons carrier is a prime 
mover (towing unit) for the 37-mm. anti- 
tank gun, and also may be a self-propelled 
37-mm. gun mount as shown in the drawing 
on page 96. 

‘Two-and-a-half-ton: 6 x 6, two models on 
long and short wheelbases with and without 
winches. The long-wheelbase unit is a cargo 
or personnel vehicle, a 114-ton wrecker, or a 
750-gallon tank truck. The short-wheelbase 
unit is a prime mover for the 37-mm. anti- 
aircraft gun, the 40-mm. Bofors antiaircraft 
gun, the 75-mm. gun, or the 105-mm, how- 
itzer. 

Four-ton: 6x 6, prime mover for 155-mm, 
howitzer (largest gun in triangular divi- 
sion), and the big Quartermaster Corps 
wrecker. 

Six-ton: 6 x 6, prime mover for 3-inch 
antiaircraft Coast Artillery gun and the 
90-mm. antiaircraft gun. 

Seven-and-a-half-ton: 6 x 6, prime mover 
for 240-mm. howitzer, the 8-inch howitzer, 
and 155-mm. rifle. 


one model—reconnaissance 


The Quartermaster vehicles are built by: 
Jeep—Ford and Willys; three-quarter-ton— 
Fargo (Dodge truck sales division of Chrys- 
ler); 2%4-ton—G.M.C., International, and 
Studebaker; four-ton—Diamond-T; and six- 
ton—White and Corbitt. 

How neatly the newest tactical vehicle fits 
into this picture gains best emphasis by 
comparing it with the half-tonner. Both are 
4x 4's, with the same engine, and come in 
the same four body types. There the im- 
portant similarities end. Let's look at the 
old and new wheelbases for the four body 


A 


guards the flush-mounted gosoline-tank 
pipe. Similar treatment prevents. si 
swiping of the rope hoo! in fastening down 
the torpaulin top ond in lashing truck cargoes 


Tip-Proof Carburetor 
Acrobatics of Army trucks can cause trouble with 
ordinary carburetors by upsetting the fuel level 
in the bow! and flooding or starving the e 
On the %-ton, @ new carburetor bowl 
th oat, with a doughtnut-shaped float 

drawings below show how an ordinary 
acts to extreme tipping, and how 
the concentric-bowl job works well ot ony angle 


Fue, 
LINE FLOAT 
Me vawe 


Nore: 
TIPPING OTHER 

WAY LEANS MIXTURE 
STARVES ENGINE 


NORMAL CARBURETOR—TIPPED 


FLOAT ACTS 
AS IFLEVEL 


GOOD MIXTURE 
DESPITE ANGLE. 


CONCENTRIC- ~ 
BOWL CARBURETOR—TIPPED 


types. This table shows how they stack up: 


ola New 
Weapons carrier 116” 98” 
Command car 116” 98” 
Carryall 116” 14" 
Ambulance 122” 121” 


This shorter wheelbase in every model 
adds mobility on rough ground, shortens the 
turning radius, and improves handling. 
‘Where the half-tonner had a tread narrower 
by several inches in front than at the rear— 
an old commercial-truck practice—the new 


percent of the 
eccumula 


cleaning 
essory. Wing nut below mates inspection a cinch 


vehicle has equal tread width front 
and back so that the rear wheels fol- 
low with less effort the paths made by 
the front ones in snow, mud, or sand. 

‘The wheels of this versatile go- 
everywhere are more attractive to a 
mechanically minded soldier than a 
week's furlough. As an enthusiastic 
Quartermaster engineer put it, “They 
are the closest things to camels’ feet 
you could find.” A camel's foot has 
been evolved by centuries of desert 
travel to give the best possible support 
in yielding sand. The technical term 
for it is “high flotation.” It is what 
wing load is to an airplane. The more 
supporting area a tire (or hoof) pre- 
sents to the ground, the more weight 
it will carry without sinking in. Tires, 
therefore, measuring 9 by 16 inches 
carry the three-quarter-tonners with 
easy support over sand and soft 
ground that would swallow up the 
wheels of the old half-tonners’ 7:50- 
by-16 tires. 

‘A soldier-mechanic’s joy wouldn't 
stop there. For the brake drums dis- 
mount for brake inspection or repair 
without disturbing the wheel bear- 
ings, which are touchy things. A 
solid, removable ring circles the out- 
side tire bead and, with an inner-bead 
lock, holds the tire in place by means 
of lugs. Remove the lugs and the tire 
slips off with none of the fuss and 
wrenching required of drop-center 
rims. Moreover, the tire stays in place 
even after a bullet or shrapnel punc- 
ture, permitting the vehicle to get out 
of a battle area for repairs. 

‘The bigger tires automatically raise 
the axles higher for improved road 
clearance. The axles themselves are 
heavier, and such complicated parts as 
the constant-velocity drive joints on 
the front axles are larger and strong- 
er. Differential housings are larger, 
too, with their ring-to-pinion-gear ra- 
tio stepped up from 4.89 to 5.83 to one, 
compensating for the bigger tires by 
giving added wheel torque. Bigger brakes 
are now the same size on all wheels where 
the half-tonner had larger ones at the back. 
This is made practical by nearly perfect 
equalization of weight on the three-quarter 
tonner’s four wheels. 

‘The transfer case, which distributes 
power to the drive shafts, also is new. De- 
voted to the doctrine of parts interchange- 
ability, the Quartermasters who devised this 
gear case made it so that by adding a special 
mounting bracket it wouldalso fit the old half- 
tonners, ono more special half-tonner trans- 
fer cases have to be built for replacement. 


Here our artist hos gathered together in one lor 
circraft support. The 
propelled mount for an anti 


(A SuALLE® VERSION 10m pruwe MOVER 
(CM ANTAIRERAFT GUN) 


ernaihon mcr) 


2hcTON name MOVER 
‘onan wowrraeM) 


Bigger wheels and higher axles demanded 
something drastic to keep the silhouette low. 
This turned out to be the bending of the 
truck frame into a new shape. The name of 
it is a “double-drop frame," which means 
humps fore and aft—rarely before used on 
trucks—where the heavy steel members 
cross the axles. Set on springs of sturdier 
metal, also interchangeable with the half- 
tonner’s springs, the new truck boasts the 
lowest silhouette of any tactical vehicle but 
the midget Jeep itself. A glance at the now 
flat engine hood, however, only half tells the 
story. 
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ng convoy, te show 
in size from the ‘4-ton Jeep to the 
ink gun, weapons carrier, command 


#erantoumes 


3 


uied by @ triangular infantry division with heavy artillery ond anti 
ns of the new ¥-ton truck head the line—prime mover, se 
jer ond more powerful than the old Ya-ton trucks 


their various duties, the "tactical vehicle 
big (6 x 6) 7/s-ton Ordnance truck. The six vari 
and reconnaissance car, corryall, and ambulance. They are 


‘Underneath this hood, the same 230-cubic- 
inch Dodge engine drops into either the old 
or new truck as readily as a nickel into any- 
body's juke box, though many of the engine 
accessories are now redesigned to conserve 
space and improve performance. The radi- 
ator, formerly cellular, is now of the fin- 
and-tube type. If a break occurs, pinching 
off the broken tube repairs the leak. The 
cellular radiator requires removal and sol- 
dering to stop a leak. Behind this new radi- 
ator the fan whirls on bearings set several 
inches higher than before—an important 
step toward improving fordability through 
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water. Splash from a fan will stop a truck 
long before the water level reaches the car- 
buretor air intake or the oil filler pipe. 

‘A steep grade can flood or starve a con- 
ventional carburetor, the bowl fuel level of 
which is maintained by a valve coupled to a 
float. At certain angles, the float lets in too 
little or too much gasoline. If too much, the 
gas flows too rapidly from the main jet, 
choking the engine. If too little, it starves 
it. A brand-new carburetor bowl encircles 
the intake throat of the carburetor in which 
the jet outlet is at dead center of the bowl. 
Thus, no matter (Continued on page 232) 
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Chemical 


In a test of the Juda-Jones 

fire-retardant solution, two 
minioture fire bombs are placed 
in model attics of wood. The one 
on the left has been treated by 
brushing on two coats of the 
chemical; the other wos not treated 


2. Lighted by means of the paper 
strips, the two bombs explode. 
Difference in appearance is due to 
the fact that the incendiary in 
the untreated house happened to 
go off a little before the other 


Almost immediately, the un- 

treated structure bursts into 
flome as the high temperature of 
the bomb ignites the wood. But 
the bomb in the other house has 
practically burned itself out and 
the flamas have not been able to 
goin a hold on the treated wood 


POPULAR SCIENCE 


new and remarkably efficient fire- 

retardant chemical, Dr. Walter Juda, 
research chemist at Harvard University's 
Mallinckrodt Laboratories, picked up half a 
dozen %-inch boards and nailed and mor- 
tised them into miniature attics approxi- 
mately a foot long, a foot high, and a foot 
wide at the base. One of these structures 
he brushed with two coats of a bluish solu- 
tion. The other was not treated. Both were 
then placed under a metal hood, and on the 
floor of each Dr. Juda put a paper cup con- 
taining a small incendiary bomb of 15 grams 
of iron and sodium peroxide, the action of 
which is similar to that of thermite. 

When the solution had dried, the paper 
cups were set afire and the bombs exploded. 
‘The untreated attic burst into flames almost 
immediately, and within five minutes had 
been entirely consumed. But the structure 
to which the solution had been applied did 
not catch fire from its bomb, and for all 
practical purposes was undamaged. The 
side panels of the treated attic, hit by the 
first violent flare-up of flame, appeared to 
have been charred, but examination showed 


AN THE first step in demonstrating a 


G Here's what was loft of the unprotected 
model. It would have burned completely 
away if water had not been poured over it 


15 The traated modal, ot right, is practi. 
cally unharmed after the bomb is burned 
out. Side panels appear red where 
wore hit by flame, but thi 
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aint Protects Wood from Fire Bombs 


that the char was only a little deeper than 
the thickness of the protective coating. The 
structure of the wood was uninjured, al- 
though the bomb was permitted to burn un- 
til it went out, and needed only scraping 
and repainting to be as good as ever. 

‘This was one of several experiments by 
which Dr. Juda demonstrated the new solu- 
tion, which was invented by himself and 
Dr. Grinnell Jones, Professor of Industrial 
Chemistry at Harvard, and developed with 
the assistance of Samuel Soll. A similar 
test on a larger scale, involving the use of 
larger structures and a three-pound ther- 
mite and magnesium incendiary bomb, was 
recently made by the Inspection Depart- 
ment of the Associated Factory Mutual Fire 
Insurance Companies at Everett, Mass. The 
result of this test was exactly the same as 
of the experiment made by Dr. Juda in the 
laboratory at Harvard—the untreated attic 
was quickly consumed, but the treated 
structure was scarcely damaged. Manufac- 
tured in large quantities, the new solution 
could be used to protect barracks, hangars, 
hospitals, plywood planes, and other mili- 
tary installations and machines in which 
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wood is a major material employed. 
UNTREATED TREATED Dr. Jones and Dr. Juda emphasized 
% the fact that their solution is not a 
fireproofing material, but a fire retard- 
ant designed to prevent the spread of 
fire, Incidentally, chemists doubt that 
it will ever be possible actually to 
fireproof wood, because it is subject 
to destructive distillatioy that is, 
heat alone will destroy it. Unlike the 
most effective of previous mixtures of 
this type, the Juda-Jones solution 
does not have to be applied by pres- 
sure impregnation. It can be put on 
with a brush or an ordinary spray 
gun. Two coats are required, and must 
be applied to the raw wood, Paint can 
be applied over it, but the two scien- 
tists have not yet determined whether 
it will eventually cause paint to peel 
or check. The experimental samples 
now made up are blue, but later on 
different colors will be obtainable, and 
@ smooth finish will be possible, so 
that it can be applied, if necessary, 
instead of paint. As at present con- 
stituted, the solution is not applicable 
to fabrics, but work along this line is 
in progress. Dr. Jones said that the 
ingredients are all common chemicals 
of which no shortage exists, and that 
there is no reason why the solution 
cannot be produced in any desired 
quantity. 
In another test made for the benefit 
of PoruLAR SCIENCE readers, Dr. Juda 
used two sticks, one painted with the 
solution and the other untreated; and 
a tube of bronze screening about 50 
inches long and three inches in diame- 
ter, with a base about six inches in di- 
ameter in which a Bunsen burner had 
. been installed. Each stick in turn was 
Hideo) IR alsereen totes on onttected ste lowered into the tube, with the end 
eigetndlsscd ick webered of aout an inch from the burnen, which 
J operated at 700 degrees 
centigrade. Four minutes 
after the burner was light- 
ed the untreated stick had 
been consumed by the fire. 
At the end of a similar pe- 
riod about three inches of 
the treated stick had been 
destroyed by the heat, and 
about six inches of the re- 
mainder had been charred 
but not damaged to any 
great extent. 


Only charcoal remains of the 
untreated stick. On the other, 
@ ruler shows how for flame has 
reached at end of 3/% minutes 
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HOW THE EQUILIBRATORS NEUTRALIZE 
THE MUZZLE PREPONDERANCE 


155-mm. 


NOVEL MECHANICAL FEATURES GIVE 
BIG-GUN POWER, SMALL-GUN SPEED 


wheels, the 155-millimeter cannon, has 

very much the appearance of a mon- 
strous Kentucky squirrel gun. With its ex- 
ceptionally long barrel, the 155 looks un- 
wieldly and off-balance and you wonder if 
the men who serve it don't have to prop up 
the tube with a tree in order to blast a 96- 
pound shell some 12 miles. 

As a matter of fact, thanks to the Army's 
ordnance experts, the 155 is an extremely 
mobile and efficient weapon. Studying pho- 
tographs of the gun, you notice two piston 
cylinders extending above the barrel, at an 
angle toward the breech. These are the an- 
swer to the muzzle preponderance, or pivot- 


Te American Army's biggest rifle on 


Here's the 165-mm. MI gun limbered and coupl 


ers. At the top of the page, the big gun is “in 
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led to its 
jattery,” of ready for firing. Note off-balance appearance 


mover, with its crew of 15 and two driv- 
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] Te put the gun in action, In trovel, the gun tube 


is first maneuvered to has been retracted so 
point the muzzle in the de- that its breech rested on a 
sired direction. Then Nos. | cradle, Now a cable passed 


and 2 of the gun squad dis- over a sheave ond attached 
Connect air-brake lines and to the prime mover pulls the 
Uncouple the drawbar of the tube forward into the fir- 
limber from the prime mover, ing position. This gives it 
which pulls away on signal high muzzle preponderance 


3 Retchet wrenches operated in union by guraquad members turn jock screws to lower the gun corriage 
to the ground. This raises the rubber-tired bogie, or weight-carrying truck, so wheels clear the ground 


A, Te,lower the trails to the ground, a screw is turned with @ mechanism resembling @ ship's capstan. 
When the weight of the trails is removed from the limber, the latter is disengaged and rolled way 


5 Four members of the gun squad spread the trols 
to the wide angle that gives the gun the neces- 
sory stability, Two men from the ammunition squed 
may help in this job, making three men to a trail 


ing of the barrel back of its center of 
gravity. 

The cylinders, for which the technical 
name is equilibrators, neutralize the off-bal- 
ance weight of the long, protruding snout 
by pneumatic action. Laying the gun for 
elevation, the No. 3 cannoneer lifts that long 
barrel easily as an orchestra leader 
raises his baton. 

‘The smaller cousins of the 155 fire directly 
from their high-speed axles. But even 
though the 15 tons of big baby have eight 
big tires under its bogie, or weight-carry- 
ing truck, the axles aren’t tough enough to 
handle all the recoil. There is a special 
screw-jack mechanism by which the gun 
crew lets the weight down to rest on solid 


ground. 
7 Ready for action, with crew at "connoneer’ posts 
Gun squad consists of gunner (G) and eight men 
consists of ammunition corporal (A) and four men 


Spades are removed from brackets ond attached 

to the ends of the ¢rails, biting into pits 
Previeusly dug for them. Trail logs or sandbags 
may be used for added stability if ground is soft 

Similarly, the limber—the two-wheeled 
truck which carries the trails of the gun 
when they are folded together for transit- 
has an elevating screw which easily locks 
them and lifts them off the ground. So 
mobile are these big weapons that they 
can speed along a ro 0 miles an 
hour, towed behind a six el-drive truck, 
Within less than half an hour they can be 
unlimbered, their trails spread, their spades 
dug in, their noses lifted, and start blazing 
away. 

The job for which the 155’s were des: 
is a fairly stable battle condition where the 
object is to neutralize or forbid a vantage 
point where the enemy might attack. A 
battery of 155’s can make a stretch of 
woods or a crossroads very uninhabitable. 


Chief of section is seen at left, side to camera. 
(1 to 8) who serve the piece. Ammunition squad 
(3 to 12) whe bring up projectiles and charges 


Here’s My Story 


C.aupe RYAN, BUILDER OF THE SPIRIT OF St Louis AND OF THE FAMOUS RYAN ST ARM 
TRAINING PLANE, WAS BORN IN PARSONS, RANSAS, ON UANUARY 5, 1898 id 


Wien YOUNG RYAN 


WRIGHT BIPLANE IN A 
KANSAS FIELD WHILE 
MAKING THE FIRST 
TRANSCONTINENTAL, 
FLIGHT. HE DECIDED 

TO MAKE AVIATION 
HIS CAREER 


‘ON RYAN'S SOLO FLIGHT AT THE AVIAT] 


SCHOOL, NE BROKE A PROP WHICH COST 87S. 
$S'REPRIR. Te PROPRIETOR COULD NOT 
PRODUCE THE MONEY AND THE SCHOOL 
FouDeD FOR LACK OF FLYING EQUIPMENT 


By 1917 He SAveD $500 ANp ENTERED 
‘A FLYING SCHOOL IN VENICE, CALIF. 
PART OF THIS MONEY CAME FROM 
THE SALE OF A LAUNDRY WAGON 
WHICH HE USED FOR DELIVERIES 
IN SUMMER VACATIONS 


WN 

6 Murary service 
Two YEARS LATER RYAN Rage SEEMED TO OFFER LITTLE 
WAS ACCEPTED AS AN ARMY BRL onromtunrry rae ADvANce- 
FLYING CADET. INIT HE WAS MENT, SO IN 1921 HE 
SENT TO MARCH FIELD, CALIF, FOR = — = VOLUNTEERED FOR 
TRAINING AND WAS ONE OF THREE IN —S= AERIAL FOREST-FIRE 
HIS CLASS OF 75 To BE CERTIFIED | PATROL DUTY 
AS A PURSUIT PILOT | 
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THE CAREER OF 
CLAUDE RYAN 


Ih 1922, RYAN BOUGHT AN OLD “JENNIE” FROM 
THE ARMY. THREE YEARS LATER HE CONVERTED 
SIX STANDARD BIPLANES INTO PASSENGER 
CRAFT AND OPENED THE FIRST AIR LINE 
OPERATED ON A REGULAR SCHEDULE, FLYING. 
ONE ROUND TRIP DAILY BETWEEN LOS ANGELES 
AND SAN DIEGO. 


Durkin 1926, He BROUGHT OUT A HIGH= 
WING, MAIL-CARRYING MONOPLANE KNOWN 
AS THe M1, WHICH REPLACED THE OLD 
De HAVILLAND TY, in WIS FIRST YEAR OF PRO* 

NL ducTION HE SOLD 23 To AIR-MAIL LINES 


EXT YEAR RYAN WAS 
ASKED TO BUILD A PLANE 
FOR A NONSTOP FLIGHT BE- 
TWEEN New YORK AND PARIS. 
LINDBERGH'S FLIGHT IN THE 
Spirit OF St Louis TOLD He 
STORY OF THE RYAN MONOPLANE 


AFTER STARTING A 
FLYING SCHOOL, IN 
1933 He BROUGHT 
OUT THE ST TRAINER, 
BASIC TRAINING. 
PLANE FOR 
THOUSANDS OF 
ARMY PILOTS. TODAY 
HE IS TURNING OUT 
FLYERS, PLANES, AND 
EVEN CORRESPONDENC! 
COURSES FOR 
AVIATION WORKERS 
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THESE AIR FORCE SPECIALISTS ARE 
THE MEN WHO KEEP 'EM FLYING 


d Engine Mechanics 
Shop-Maintenance M\ 
Airplane-Engine Ser 


hanics 
© Mo: 


Carburetor Speciolists 
Electrical Speciolists 


Instrument Specialists 
Power-Plant Specialists 
Propeller Specialists 
Battery Repairmen 
Cable and Wire Workers 
Parachute Riggers 
Welders 

Woodworkers 


Dope and Fabric Workers 

Radio Mechanics 

Weather Observers 

Armorers 

Bombsight Repairmen 

Power-Turret and Gunsight 
Mechanics 

Machinists 

Automobile Mechanics 

Photographic Specialists 

Teletype Repairmen 

Link Trainer Instructors 

Hydraulic Specialists 

Landing-Gear Repairmen 


= — 


Army student-mechanics at Chanute Field, where they learn how 
4o maintain and repair bombers and fighters in the battle zone 


RAbIO 
MECHANIC 


ARBURETORE— 
Sorc se 


INSTRUMENT 
SPECIALIST 


LANDING- 
R_ Gear 
REPAIRMAN 


AIRPLANE AND 


ENGINE MECHANICS 
pn 


3. a 7 
CALL ‘EM “‘AIR MACS‘ 


By CARL DREHER 


VERYBODY knows about the pilots and 

bombardiers and gunners who shoot 
down enemy planes and pulverize manu- 
facturing centers and military installations. 
‘They are the glory boys, and, from Brigs 
dier General Doolittle down to the greenest 
flying cadet, they deserve all the medals 
they can get, and then some. But you can't 
have an air force without mechanics just 
as you can’t have a theater without stage- 
hands. 

‘Keep 'Em Flying” is a fine slogan, but 
it takes more than words to do it. It takes 
men in vast numbers. “Grease monkeys,” 
they call them. The term implies no di 
respect—quite the contrary. A good air- 
plane mechanic is just about as important 
sa good pilot, and not much easier to get. 
“Only a pilot appreciates good maintenance 
work," someone said. The reason is 
obvious—the pilot appreciates his own neck. 

Bad airplane maintenance and overhaul 
can lose a war. And unless it's extremely 
good, airplane maintenance is bad. For that 


SPECIALISTS 4 


BATTERY 
REPAIRME: 


GL 


OR ‘‘GREASE MONKEYS,’’ 
BY THE THOUSANDS TO KEEP OUR WARPLANES 


All become specialists 
gets instruction on retracting landing geai 
pilot to fly a big Army bomber, but to keop him flying, there must be 
scores on the ground, working as @ team and each an expert at his own job 


> 


pose ne ale 


IN THE FRAY 


reason the Army and Navy are willing to 
invest a few thousand dollars in training 


anyone who looks promising. What he was 
before—salesman, farmer, soda jerker—is 
irrelevant. Required are a show of aptitude, 


followed by demonstrated ability to learn by 
doing, and character—the mental and emo- 
tional attitude that keeps a man from put- 
ting his O.K. on his plane until he knows it 
is 100-percent airworthy. 

Quantity is as important as quality when 
185, itary planes are involved. Me- 
chanics are a real bottleneck in the program 
In 1938, at the time of Munich, the Army 
Air Corps was turning out 1,000 aircraft 
mechanics a year. The present requirements 
are more like 1,000 a day. The Army's Tech- 
nical Training Command, under Major Gen. 
Walter R. Weaver, is making prodigious 
efforts to supply them. For a million men in 
the air—this year's goal—about 750,000 
will be needed on the ground, and the ma- 
jority will be mechanics, For twice a mil- 
lion in the air next year, over a million 
maintenance men will be needed in the field. 

‘The country needs the men, and the men 


Below, at o hydraulic mock-up, @ student group 
At left, it tokes only one 


themselves will benefit after the war. A 
considerable part of the training may be 
his bread and butter then. But what he 
gets out of it will depend largely on him- 
self. To serve his country well and to suc- 
ceed in the Army, he may have to specialize 
—learn one part of one tactical plane so 
well that he knows it in his sleep. Nowa- 
days airplane mechanics can’t be all-around 
handymen. Aircraft are far more complex 
than automobiles, have hundreds more parts, 
and work on far closer tolerances than the 
finest of cars. 

‘At the same time, to succeed later on, the 
soldier-mechanic must continually broaden 
his training by reading technical books, 
manuals, and magazines,and 
by learning as much as he 
can from the men with 
whom he comes in contact 
whose experience is wider 
than his own. 

If we follow the soldier 
from his induction to his 
assignment to a tactical 
maintenance group, we shall 
see that it is essentially a 
process of specialization. He 
starts as an undifferentiated 
soldier like any other. If 
he decides to become a sig- 
nal man or a clerk in the 
paymaster’s department, or 
an airplane mechanic, he 
has already differentiated 
himself—he is already start- 
ing to specialize. His first 
hurdle is the general classi- 
fication test that all new soldiers take. Most 
of the men who receive technical training 
are picked from those who make above 
average on this examination. A cardinal 
mistake, therefore, is to regard the classi- 
fication test as just another tiresome filling 
out of forms. Here the soldier must put his 
best foot forward. It is up to him to show 
that he has those qualities of reliability, 
precision, and order which make him prom- 
ising raw material for one of the most 
critical jobs in the service. 

If he succeeds—and the Army is only too 
anxious to have him succeed—he goes to 
one of the four Technical Training replace- 
ment centers. Here he gets a general mili- 
tary orientation course, comprising four 
weeks of ground drill, instruction in the 
customs of the service, and the like. In the 
meantime he is again examined for what 
he can do best—he takes another step 
toward specialization. The Army is inter- 
ested in his previous experience. An auto- 
mobile mechanic who has been working on 
front-wheel camber, for instance, would be 
@ logical candidate for landing-gear work 
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Emblem of the Air Base Detachment 
(Woshington), ¢ many-armed bee 


on airplanes. But aptitude counts for more 
than experience, for there just aren't enough 
experienced men to do the job. 

Next our potential airplane mechanic— 
we will call him Jim Jones—is sent to one 
of the five technical schools of the Army 
Air Forces, or to one of about 15 civilian 
schools now operating under War Depart- 
ment contracts. The courses at all are 
strictly practical. Books and manuals are 
used, but most of the study is on equipment 
—mock-ups or operating models of parts of 
planes, or on the planes themselves. Which 
school Jim attends will depend on what he 
is going to do. Perhaps he has been an 
amateur radio operator or the tests show 
that he has quick auditory 
perception and other quali- 
ties needed in radio com- 
munication. In that case he 
may go to Scott Field in 
Illinois, where aeronautical 
radio operators and mechan- 
ics are trained. Chanute 
Field, also in Iinois, turns 
outaircraft mechanics, some 
specializing on engine main- 
tenance and overhaul and 
others on airframes—aero- 
dynamic structures and con- 
trols. But this is only the 
beginning of specialization. 
Specifically, a Chanute 
Field graduate may be a 
welder, a sheet-metal work- 
er, an electrician, a para- 
chute rigger, a specialist on 
carburetors and fuel injec- 
tion devices, propellers, or airplane instru- 
ments, or a link trainer operator. If Jim 
Jones is going to be an armorer, in charge 
of maintenance on turrets, machine guns, 
and cannon, a photographer, or a bombsight 
specialist, he may be sent to Lowry Field 
in Colorado. Other major training centers 
are Keesler Field in Mississippi and Shep- 
pard Field in Texas, where the range of 
courses more or less duplicates that at 
Chanute. 

A post like Chanute is a city in itself, 
with its own utilities, residences, clubs, 
roads, traffic control, theaters, churches, 
athletic fields, and a population of about 
20,000. It is a factory city for the mass 
production of skilled individuals, and it 
works in three shifts, Here Jim may spend 
the next 18 weeks, more or less, of his 
Army career. The actual time depends on 
the courses he takes. Regular courses vary 
from 6 2/3 weeks for parachute riggers and 
teletype maintenance men, to 18 1/3 weeks 
for plane mechanics. There are also ad- 
vanced courses for power plant, electrical, 
instrument, and propeller specialists, and 
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a wide range. At left, 
this close at Chanute is 
lecrning how to repair 
flyers’ uniforms, just one 
of many jobt needed 
to “keep ‘em flying” 


a 21 2, ek course for the weather forecasters. 

We cannot follow Jim through all the 
might take; the syllabus outlines alone cover 70 
single-spaced typewritten pages. Just for illustr 
tion, let us assume that Jim is allocated to the air- 
plane mechanic's course, the purpose of which is to 


rses he 


Above, repair and maintenance 
of teletype machines are tought 
to other students, Many of 
these specialized ‘courses ore 
given at dozens of other fields 


And the Navy also conducts its 
network of ground schools with 
technical training at fields and 
factories over the country. At 
left, a seaman studies the 
intricacies of the landing geor 
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ws 
train enlisted men in “the performance of 
first echelon maintenance of standard air- 
planes, engines, and airplane equipment 
‘There are four maintenance echelons. The 
first two are charged with keeping airplanes 
in service at forward airports; the third and 
fourth are responsible for complete repair 
and overhaul at depots some distance back. 
Jim, then, is to be trained to maintain com- 
bat craft under conditions of maximum 
stress and to work with front-line fighters 
and bombers. 

His training begins with 70 hours of 
basic instruction. (All figures here are ap- 
proximate, and, like railroad timetables, 
subject to change without notice.) He 
learns the organization, inspection, mate- 
rials, shop fundamentals, and a ‘certain 
amount of “trade science,” which includes 
electrical fundamentals like Ohm's law, 
series and parallel circuits, and electro- 
magnetic induction. From this Jim goes on 
to another 70 hours of study of airplane 
structures, from tires to fuselages, nacelles, 
wings, stabilizers, flight control surfaces, 
engine mounts, and all the other parts that 
enable an airplane to fly. He learns the 
fundamentals of cleaning, lubricating, and 
ground handling. There is a techinque in 
climbing around on a plane without dam- 
aging it, attaching a towline, and other 
procedures which are not as obvious as they 
seem. Another 70 hours apiece follow for 
hydraulic systems and miscellaneous equip- 
ment, propellers, instruments, and electrical 
systems, and some 210 hours for engines 
and their functional divisions. The course 
winds up with 70 hours of inspection and 
maintenance on single-engine planes, com- 
prising preflight, daily, 25-hour, 50-hour, 
and longer-interval inspections, and a final 
70 hours on multi-engine planes. Total, 
770 hours. 

‘Those 770 hours, put in at a commercial 
school would have cost Jim around a thou- 
sand dollars in tuition and living expenses. 
The Army presents no bill for tuition, de- 
frays all the student's living expenses, and 
takes care of him if he gets sick or needs a 
tooth filled. On top of that it pays him $50 
a month. It is a lot better than hanging 
around the drugstore, as many boys like 
Jim were doing ten years ago through no 
fault of their own. 

But it is not a snap and what Jim gets is 
not the gift of a generous government. He 
gives as much in return. When he gets up 
front he may have to give his life. The 
bombs are dropping there, and a grease 
monkey can get killed on the ground just 
as fast asa pilot in the air. While he is at 
school, the student mechanic has to work as 
he never worked before. This is no leisurely 
college course, but an intensive training 
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regimen where a man is expected to acquire 
in three months the knowledge and skill 
which might be expected in six months or a 
year in normal times. It is one of those 
“must” situations. If the soldier can't make 
the grade, he is washed out long before the 
770 hours are up, and goes into a branch for 
which he is better fitted. 

If he has average ability and does normal- 
ly well in his studies, Jim goes from the 
training field to an Air Forces operating 
base, either in the United States or abroad. 
Here he becomes a member of a ground 
crew of between four and a dozen men, de- 
pending on the size of the plane serviced, 
and further specializes. He concentrates on 
carburetors, wings, superchargers, or any 
one of a few dozen other items, and that 
may be his job for the duration, When you 
go in for 185,000 airplanes there must be 
mass production and specialization in main- 
tenance and overhaul just as there is in 
engineering and manufacture. 

But the Army is not only developing spe- 
cialized mechanics; it also needs supervisors 
with “technician” ratings, corresponding to 
foremen in civil life. If Jim looks like su- 
pervisory material in his basic training 
course, the Army will make a further in- 
vestment in his education. Instead of send- 
ing him directly to an operating base, it 
will give him another month or longer at 
a factory training school. ‘These schools 
are operated by airplane manufacturers 
under Army supervision. Nobody knows 
the inside of an airplane as well as the men 
who make it, and the manufacturer of a 
given type is in the best position to furnish 
instructors who will impart a maximum of 
knowledge in a minimum of time. 

‘Thus Jim may go to the Glenn L, Martin 
school at Baltimore to learn all he can about 
the B-26 Martin bombers, or to Roosevelt 
Field on Long Island, which is near the Re- 
public Aviation plant at Farmingdale, to 
study the P-47 high-altitude fighter, or to 
any one of a score of similar schools. He 
learns the technique of trouble-shooting, 
minor repairs, inspection, and general main- 
tenance on that particular ship under tac- 
tical conditions. ‘To get in he has to be a 
picked man. Washouts at these advanced 
schools are practically nonexistent. The 
graduates are in an excellent position for 
Promotion. Many of them become key men 
and crew chiefs charged with responsibility 
for maintenance of a fleet of planes of the 
type studied at the advanced school. Others 
become specialists in the care of engines, 
propellers, or radio equipment. Some who 
develop aptitude for flying become flight 
engineers or pilots, noncommissioned or 
commissioned. 

The Navy has a similar system operated 
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under the supervision of the Bureau of 
Navigation. In peacetime the Navy trained 
mechanics and other maintenance men 
under an apprentice system at the Naval 
Aircraft Factory at Philadelphia and at 
other naval establishments. During 1941 a 
vast expansion in aircraft vocational train- 
ing took place, and there are now Naval 
Trade Schools at Jacksonville, Fla., Nor- 
folk, Va. San Diego, Calif, at other air 
stations, civilian universities, and vocational 
schools, and at manufacturing plants work- 
ing on production of naval aircraft. 

In both the Army and Navy men who 
rate noncommissioned grades receive pay 
and allowances which compare favorably 
with the remuneration of corresponding 
jobs in civil life. The following table shows 
the base pay in the United States and 
abroad: 


Pay per Month 
Navy 
Chief petty ofticer 
ileal sergeant Petty officer, first 
Stall xe Petty officer, sec'delass 96 115, 
Sergeant Petty officer, hirdelass 78 93.60 
Corporal Seaman, first 66 79.20 


‘This represents good pay and the total 
‘amount disbursed to enlisted men and non- 
commissioned officers engaged in aircraft 
maintenance must be something that not 
so long ago would almost have paid the 
whole Army. Yet it is not enough. In July 


of this year the shortage of aviation main- 


tenance men was about 50,000, and week 
by week the shortage grows as the goal is 
raised so that the requirements of the mil- 
lion-man air force may be met. 


Soldi specializing in the powerful 


Allison motor learn their job first hand 


Propellers are studied by other closses. In this 
big war it's teamwork by specialists that counts 


Mechanics don't always stay on the ground; some, 
with an aptitude for flying, may end up as pilots 


INVENTORS FIND WAYS TO HELP 


RUBBERIZED TUBE 
SUCKING IN AIR 
OPENS PARACHUTE 


© rigid ring. Loteral 
vents neor the outlet 
help to spread air to 
the sides of the sail 
to keep it inflated 


SIGHT FOR TAIL GUNS. To moke 
bombers, a Los Angeles, Cali 


tor offers a 


copii 


ODERN war being a bat- 

tle of machines, inventors 
of the United Nations have 
gone all out in their efforts to 
Perfect weapons and improve- 
ments on weapons that will aid 
in bringing about a quick de- 
feat of the Axis. On these 
pages are shown five of the 
latest—an automatic parachute 
that is opened by the rush of 
air, a new sight for the tail 
guns in big bombers, smoke- 
producing bullets for riflemen 
and machine-gunners, floating 
gasoline “bubbles” to speed 
the refueling of seaplanes, 
and wire-dangling rockets that 
can be shot into the air to en- 
snare enemy aircraft. 


easier to oim the toil guns in big 
sight thot 


does not move with the gun but remains stationary in line with the fuse- 


lage of the plo 
oo 


ints correspond to those of the gun to 
lines when the gun is on # i 
without moving from side to si 


12 


angle fixed telescope fitted with 
je sighting reticule connected to the gun in such a way that 
| the torget on the cross- 
allows the guni 

ss his gun from si 


move- 


ht 
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"BUBBLES" FUEL SEAPLANES 
Several seaplanes con be refueled 
at one time from floating gasoline 
"bubbles" such as these. They are 
filled from a tender, lowered into 
tho water, and anchored where the 
planes can approach and pump fuel 
Yo their tanks. Since gosoline 
ter than water, the fabric 
balloons float when full. Flasks 
release carbon dioxide os they ore 
emptied to keep them aflot then 


RANGE-FINDING WITH BULLETS 
is possible for machine-gunners and 
riflemen who may soon use hollow 
shells filled with a smoke moker, 
such as titanium tetrachloride, and 
thus be able to correct their aim 
as artillerymen do now. These new 
shells will withstand the shock of 
firing, yet be ruptured on impact 
‘at any angle. For night use, they 
are filled with a flashing compound 
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DEADLY WIRE TENTACLES ON ROCKETS 
ENSNAREAND CRASH ENEMY BOMBERS. 


Many new ideos ore being developed along 
of the antiaircraft "spaghetti 
Britain's rocket thot trails long 
tentacles of wire to entangle the enemy's 
planes. Several methods other than the 
use of rockets are proposed for ge! 
deadly steel tentacles into 4 
among them , bolloons, ond planes, 
One a the latest plans to be Brovahit ot 
calls for stringing the wires at intervals 
Sik small bombs thot wotld act!on risa 
either when struck directly by a plane or 
d into contact with it by the winding 
ection of a snarled propeller on the wires 
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‘OR every ten ships that slide down the 
ways of American shipyards, the Army's 
in effect, building an 
na twelfth, by 


Services of Supply is, 
eleventh, and perhaps e 


revolutionary improvements in methods of 
basis of 


packaging war materials. On the 
what has already been accomplishe 
and civilian experts predict an ov 
ing of from 10 to 20 percent in 
cargo space, with corres 


in weight and packaging costs. 


precious 
nding reductions 
On many 
individual items the space saving will range 


from 60 to 80 percent. An additional saving 
of approximately 20 percent in critical ma- 
terials is being made by the use of sub- 
stitutes and by making what is available go 
farther. 

To overcome problems presented by di- 
verse packaging demands, boxes, crates, and 
containers are being redesigned, made of 
different materials, and thoroughly tested at 


Until recently, 450-pound half-tracks for armored cars 
were packed flat, as shown below. The new triangulor 
pack at the right saves thirty percent in stowage space 


SHIPS BUILT 


such experimental station the Package 
Research Laboratory at Rockaway, N. J 
nd the Department of Agriculture's Forest 


Products Laboratory at Madison, Wis. Pack- 
ages are carefully inspected to see that 
every inch of space has been utilized, and 


are then tested for durability by being put 
through machines which simulate the jolting 
and banging of travel. 

The packaging experiments cover thou- 
sands of items, from canned goods and 
toothbrushes to tanks and guns, and many 
articles have been redesigned to permit 
easier and efficient packing. For 
example, ordinary water and garbage cat 
formerly shipped singly, are now nested six 
to a crate, with a space saving of from 70 
to 80 percent. At several warehouses, cloth- 
ing is being compression-baled instead of 
being packed in boxes, while shoes, once 
shipped in individual cartons, are being bulk- 
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SHIPS SAVED 
BY COMPACT PACKAGING 


packed, Radio tube 


are being packed by 
new method whereby 180 pieces of packag- 
ing material are saved for each 1,000 tubes. 

At the Raritan Arsenal, important expe 
mental work is being done under the direc- 
tion of Lieut, Col. H. H. Knowlton, who was 
a well-known packaging expert in civil life 
Before Colonel Knowlton was assigned to 
Raritan, 37-mm. guns were packed one to a 
box. Now they are packed four to a box, the 
package ready for shipment taking up only 
14 cubic feet more space than th pack 
of one gun. Colonel Knowlton has also de- 
signed a new box to hold a spare-parts truck, 
which uses 350 feet less lumber than the old 
crate and weighs 800 pounds less. T! 
packaging of motor vehicles is being further 
studied at a Motor Vehicle Boxing Clinic 
which the Army has established at Fair- 
lawn, N, J., in co-operation with the General 
Motors Overseas Corporation. 


COMPACT PACKAGING 
SAVES SHIPS 


In addition to the cargo vessels 
that are sliding down the ways 
of American shipyards in a 
steady procession, a phantom 
fleet is helping to supply our 
troops and allies abroad. It is 
composed of the cargo space 
being saved by more efficient 
methods of packing war ma- 
terials, Cubic inches of shipping 
space are as vital today as guns 
and shells, tanks and planes. 


Until recently the hard-rubber half-tracks 
for Army vehicles, weighing about 450 
pounds, have been packed flat. In this form 

y proved difficult to handle and took up 
great dea ace. The Firestone Com- 
pany has devised a triangular pack, made by 
bending the track about wooden disks, which 
has saved some 30 percent in shipping and 
warehouse space. 
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PUTTING FOUR 37-MM. GUNS IN THE SPACE OF ONE 


4 GUNS 
200 cu.FT. 


Clothing for the A.E.F. 
of 1918 often was bundled 
in the easygoing manner 
seen in this U.S. Army 
photo from the Philadel: 
phia Quartermaster De- 
pot. The main compres. 
sion employed was that 
supplied by the ware: 
houseman’s knee. A: 
result, ships supplying our 
troops abroad carried 
generous cargoes of 
American air in the 
space that was wasted 


COMPRESSION-BALING FOR ARMY CLOTHING NOW 


Combat trousers being squeered in a press for com 


pact baling. Strips of cardboard along edges pi 
vent damage to clothing by steel binding strops 


Handles are_provided by gathering the osnaburg 
into “ears.” There are four of these on each bale 


About five inches of cloth 


is used to form on eor 


—— 


poper, crinkly kraft paper (here being fo 
an end), ond osnaburg, a coarse cloth like 


Crimping the binding straps after they have been 
tightened with a special tool. Combat trousers are 
packed 30 to o bale, other items in other amounts 


JEEP IN A BOX. On an assembly line, boxes are built around knocked-down quarter-ton cars 
for foreign shipment. Each case contains a complete car with its tires ond all other equipment 


‘A spare-ports truck in a box designed by Col. H.H. How rear wheels ore blocked. This box weighs 800 
Knowlton at the Raritan Arsenal in New Jersey pounds less than one formerly used for the same job 


THEN 


Barrels were used for small 
ports in World War 1, Round, 
they wosted cargo-ship space 


NOW 
Square boxes, made of fight 


wood, stack easier ond can 
be pocked close together 


W's manganese steel in the new U, S. Army hel 
that gives our soldiers the ultimate in protection 


Manganese Puts the Hardness 
into the Weapons of War and 
the Tools of Production. We 
Need Lots of It. New Sources 
Promise an Adequate Supply 


HEN an American soldier goes into 
battle, the best helmet ever pro- 
duced by military science guards his life. 
One by one, experts have passed judg- 
ment upon every imaginable steel alloy 
for its outer shell—and have decided upon 
manganese steel, the toughest known. 
‘That is only one of a great number of 
reasons for rating manganese as Stra- 
tegic Metal No. 1 on the country’s shop- 
ping list, Consider some of the things 
that take the greatest shocks and resist 
the greatest wear—the qualities that, to- 
gether, make up toughness—and there 
you will find manganese steel. In frogs 
and switch points of railways, it stands 
up under the thundering impact of fast, 
heavy-laden traihs, rushing troops and 
materials of war to their destinations. 
Clashing and scraping dippers of power 
shovels, working open-pit mines and 
quarries, demand manganese steel. You 
will find it in heavy-duty chains, gears, 
crushers, wheels, and bearings. Its curi- 
ous property of being nonmagnetic leads 
to its use in cover plates for powerful 
lifting electromagnets; when the operator 


Crown jewels of stool's 
kingdom are small heats 
of special high-manga- 
steel like this one 
topped from an 
furnace. Below, 
© sample of ferro-man- 
gonese, offen used to 


Tough Partner 


shuts off power, the load drops cleanly, leav- 
ing no stray particles adhering to the iron 
poles from their residual magnetism. 

Crown jewels of the Kingdom of Steel, 
relatively ‘small heats of the near-precious 
alloy—containing from 10 to 16 percent of 
manganese—are practically custom-made in 
electric furnaces at 3,000 degrees F. Then 
the heat is tapped into a crucible and poured 
into molds, forming castings that may range 
in size from a half-pound chain link to a 
25,000-pound shell for a dredge pump. 
Stacked on a furnace car, the castings get 
@ 1,850-degree heat treatment in another 
furnace, and then are plunged into a large 
tankful of cold water. They emerge too 
tough to be machined by ordinary tools, and 
are finished by special grinders. Dramatic 
steps in the process may be seen in a pair of 
striking photographs reproduced below, 
through the courtesy of the American Man- 
ganese Steel Division of the American Brake 
Shoe & Foundry Company, which specializes 
in producing this particular type of alloy 
steel. Other manganese steels contain from 
about 1% percent of manganese upward, to 
suit a variety of purposes. 

By far the bulk of manganese that goes 
into steel, however, does so in traces 


Glowing-hotcostings, 
stocked on a furnace 
car, are tended by 
modern alchemists in 
strange hooded garb. 
After heat treatment 
in this furnace, the 


1s remove brittle- 
ness and toughen the 
product for the jobs 
that lie ahead of it 
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amounting to only a small fraction of one 
percent. Nearly every kind of steel needs 
about 12% pounds of manganese to the ton, 
to remove unwanted sulphur and oxygen. 
The sulphur, particularly objectionable, 
makes iron brittle when hot—or “red-short” 
in steelmakers’ language. By imparting 
ductility, manganese permits forging and 
rolling without damage. Substitutes such 
as zirconium and titanium have been pro- 
posed, but they are more expensive and 
even harder to get. So manganese remains 
an indispensable ingredient of good steel. 

With other metals, too, manganese forms 
useful alloys. Propellers of naval vessels 
and cargo ships are made almost exclusive- 
ly of manganese bronze. For hardening 
aluminum, manganese provides one of the 
few metals that can be used without di- 
minishing resistance to corrosion. Manganin 

an alloy of copper, manganese, and nickel 
responds so slightly to temperature changes 
that research workers use it to make stand- 
ards of electrical resistance. 

Chemical compounds of manganese run 
the gamut of rainbow hues—rose red, violet, 
emerald green, reddish purple—but the most 
useful of all, from a layman's point of view, 
is the coal-black powder called manganese 


Searching for strategic metals, a U. S. Geological 
Survey prospector comes upon an outcrop of highly 
valuable mangonese ore, inthe Stote of Workington 


Below, pure manganese is being made in a new pilot 
plant located in the West. The metal iy 3 
in its pure state, is deposited upon ‘steel plot 
(at left) in the ‘bank of electric cells in center 


dioxide. Made into a paste 
with current-conducting 
graphite and sal ammoniac, 
manganese dioxide forms 
part of the unseen filling of 
a dry cell, such as you use in 
a flashlight or for ringing a 
doorbell. In a cell of this 
kind, hydrogen forming upon 
the central rod of carbon tends 
to insulate or “polarize” it, 
interfering with internal flow 
of current from the zine shell. 
By oxidizing the hydrogen to 
water as it forms, manganese 
dioxide keeps the cell usefu 

Those are reasons why we 
need manganese. Most of our 


A specimen of manganese-bearing 
shale from South Dakota, wi 
new recovery methods are awaited 
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prewar ore came from Russia, India, Africa, 
and Brazil. Now these imports are restricted 
by shipping hazards. However, blue sky 
can be seen ahead. 

Foreseeing a war shortage, Government 
agencies have laid in huge reserves of high- 
grade manganese ore, containing at least 35 
percent of metallic manganese, which should 
last several years. Meanwhile, prospectors 
have been scouring the country for manga- 
nese deposits. Bureau of Mines experts have 
developed ways to turn our abundant low- 
grade ore into high-grade concentrates, 
which will serve as well as the imported 
stuff. Their pilot plants are perfecting these 
processes for large-scale production, ex- 
pected to reach a peak in 1944 or 1945, with 
an annual output equivalent to 600,000 tons 
of high-grade ore from overseas. 

Rose-colored rhodochrosite, whose beauty 
contrasts with the somber brown or black 
of other manganese ores, comes from one 
of the country's few high-grade sources— 
the Emma Mine of the Anaconda Copper 
Mining Company, in Butte, Mont. This odd 
mine opens in the middle of the city’s busi- 
ness district, and ore trucks mingle with 
street traffic. 

‘Another curiosity of manganese mining, a 
machine that explodes ore-bearing minerals 
like popcorn, has been shipped to Chamber- 
lain, S, D, Vast deposits of low-grade 
manganese, enough to supply the nation for 
generations to come, occur as nodules in the 
shale that borders the Missouri River in this 


vicinity. Declared capable of handling 1,000 
tons of the ore daily, the new device is 
designed to subject a mass of shale to steam 
under high pressure. Suddenly the pressure 
is released. The shale breaks away from the 
harder manganese nodules, which are easily 
separated for further treatment. 

Most promising of ore-refining methods 
developed by the Bureau of Mines, an 
electrolytic process transforms such low- 
grade ores into metallic manganese, of bet- 
ter than 99.9-percent purity! For the benefit 
of those who have never seen the metal—and 
few have—its color is pinkish gray. Its 
weight about equals that of iron, Deposited 
from a liquid bath upon plates of stainless 
steel, it then is stripped off by flexing the 
plates, and the pieces are broken up and 
barreled for shipment. 

Manganese usually is added to steel in 
the form of an alloy with iron, called fer- 
romanganese and containing about 80 per- 
cent of the strategic metal. This artificial 
product, made in electric furnaces and small 
blast furnaces, requires natural ore or con- 
centrates containing 35 to 40 percent of 
metallic manganese. Now that pure manga- 
nese metal from low-grade ore has become 
available, it can be added directly to steel, 
replacing ferromanganese manufactured 
from high-grade ore. The experiment has 
been made with complete success by the 
Jones and Laughlin Steel Corporation, vin- 
dicating the hopes of research workers and 
promising a radical way of steelmaking. 


Uses for Manganese: from Flashlight Cells to Steam Shovels 


MANGANESE makes your flashlight cells 
lost longer, ond puts the bite in mammoth 
shovel buckets. In dry cells, manganese di- 
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‘and tear against 
ic manganese-steel 
coal from an 
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will 
from which @ cloth sample 
is woven, turning each of 
a dozen different fibers 
to a characteristic color 


Tests for fiber content 
effective on 


IDENTIFICATION TABLE 


Cotton and Light Blue 
Jute Dark Brown 
Wool Yellow 
Silk (Raw) : Black 
Silk (Degummed) Brown 
Cuprommonium 

Rayon Dork Blue 


Acetate Rayon and 
Nylon.....Pale Greenish Yellow 
Viscose Rayon Lavender 
Aralac Protein 
Fiber......Deep Greenish Yellow 
Lonital Protein Fiber........Yellow 


Simple Kit Identifies 
Fibers in Textiles 


ITH one drop of a newly developed in- 
dicator solution, manufacturers, deal 
ers, and consumers can identify any of a 
dozen popular textile fibers. Replacing a 
whole series of tests previously necessary, 


this indicator produces char- 
acteristic colors on textiles 
of different chemical com- 
position. The chemical is 
deep purple, but makes a 
light blue spot, for instance, 
on cotton or linen. 

On undyed material, the 
indicator is applied directly 
and allowed to remain for 
two minutes. Then the ma- 
terial is washed in cool wa~ 
ter. To identify the textile, 
the remaining color is com- 
pared with a reference table 
on the bottle. Dyed ma- 


are equall been pon 
1 As ‘3 olyvinyl erials are first stripped of 
sauteslel aatinels oa Vey Deep ees their color by boiling for 


thirty minutes in a solution 
of a special compound. 


ic threads, as 
at right shows 


THIS POCKET-SIZE KIT containing two che: 
toxtiles. One is a compound for stripping dyed moterials of their color. This is done by boiling a 
sample for half on hour in a solution. ‘Next a drop from the other bottle is put on the bleached cloth 


After the indicator has socked 
into the fabric for about two 
minutes, the spot is washed out 
in cold water as shown at the left 


Then the remaining color is com- 
pared with the chart on the bottle 
for identification. Undyed fibers 
need no stripping before the test 


‘An army on roller skates: on in- 
vontor's scheme for moving troops 


Troops 
May Move 
on Roller Skates 
to Save Gasoline 


and Tire Rubber 


NCLE SAM'S infantry 

may soon march to the 
tune of the “Skater’s Waltz.”” 
In these days of rubber and 
gasoline shortages, the Gov- 
ernment is considering plans 
to move its new Army on 
roller skates. 

For this purpose, a pair of 
lightweight skates, sporting 
wheels which could be manu- 
factured from any available fabric, is now 
undergoing road tests. ‘The body of the 
skate is cast from an aluminum-base alloy 
in one piece to keep the number of riveted 
parts at a minimum. Another feature is a 
new type of bolt which secures the skate 
trucks to the chassis in such a way that the 
chances for mechanical breakdowns are 
very slim. The sensitive wheels are de- 
signed to roll gently over small road obsta- 
cles, and to swing right or left as the weight 


swing to right or left os 
shifts betwoon the feet 


Specially designed for military u 
bodies cast from alumi 


of the skater shifts from one foot to the 
other. The diameter of the wheels, greater 
than on conventional skates, makes for easier 
rolling over a rough surface. 

In addition to the Army, various civilian- 
defense organizations are considering using 
these skates as a sure means of getting past 
bombed streets swiftly and safely. A group 
of defense workers, in New York City, even 
contemplate skating to work to save pre- 
cious automobile materials. 


skates have sturdy one: 
. Wheols are built of fabric 
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LANDING 
DETACHMENT 
CALLS FOR’ 

‘SUPPORT OF 
‘SHIP'S GUNS 


STAR SHELLS 
SILHOUETTE 
ONCOMING: 
DEFENSE FLEET 


DEFENDING PLANE 
DROPS FLARE TO 
ILLUMINATE MOVEMENTS 
OF INVADERS 


INVASION SHIPS, 


SIGNALS SUCCESS TO 


Fireworks 


IGHT skies in America, last Fourth of 

July, probably set a new record for 
dimness on the national holiday. But on far- 
away battlefronts, clusters of many-colored 
stars soared through the air. Very pistols 
spewed red, white, and green fireballs. Air- 
planes dropped flares that lit up the country 
for miles around. Tracer bullets made geo- 
metric patterns of flaming lines. Such are 
the fireworks of war, to which the produc- 
tion of leading American makers has been 
diverted. 


Very signal light used by 
planes or forces on ground 
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Ground projector light with 
parachute, used in signaling 


Signaling and illumination both call for 
pyrotechnics, adding fitful touches of beau- 
ty to the grim business of battle. Compared 
with such methods of communication as 
wire lines, fireworks throw secrecy to the 
winds. But they have proved so portable 
and useful in certain tactical situations that 
they are now supplied to infantry, motor- 
ized, cavalry, and armored divisions, as 
well as to air and sea forces. 

“Aerial countersigns” are reported to 
have been introduced by British bombers in 


Stor shells silhouette onomy 
ships to moke better targets 
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INVASION 
SHIPS 


~<a 


SUPPORTING 
INVASION FORCE 
RELAYS MESSAGE 


TO SHI 


capture of objectives, 


Ham WWaalt py avvene. armacnac 


their waves of cross-Channel sweeps. Some- 
where in the darkness, an outgoing plane 
meets an incoming one. Whipping out his 
Very pistol, one of the outgoing crew dis- 
charges a single green fireball. Hither the 
other plane answers with a red one—the 
prearranged code for the day—or the shoot- 
ing starts. 

In communication between land forces, 
or ground and air, pyrotechnics serve a va- 
riety of tactical purposes. On the march, 
they keep “foot” infantry, motorized troops, 


Signal light with parachute, 
the type dropped by plane 
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On land, military pyrotechnics signal for crtillery support, report the 
expose enemy troops, acknowledge message; 
at sea, stor shells silhouette enemy warships, others mark range; in the 
cir, planes signal, ask for information, drop flores for photographing 


Stor-cluster signal of kind 
shot from ground projectors 


FRIENDLY PLANE 
REQUESTS AND 
RECEIVES BOMBING 
INSTRUCTIONS 


and armored divisions in constant touch 
with supporting aviation, After deploy- 
ment from the march, in preparation for 
attack, radio silence may be imposed. Sig- 
nal lamps resembling auto headlights, oper- 
ated by key and pointed at receiving sta- 
tions through wooden tubes six to nine feet 
long, transmit messages from advanced po- 
sitions to the rear by International Morse 
code. Pyrotechnic signals in the rear ac- 
knowledge the messages, since forward- 
going lamp signals would be likely to betray 


White parachute flare for illumination 
fired from ground or dropped by plane 
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FIRING VERY PISTOL 


In the photo at right, 
the signalman stands 
ready to fire when 
observer report 

Very pistol 

broken for loa 
the cartridges 


1g with 
shown 


the location of the message center and lead 
to its destruction. 

Once the battle is joined all restrictions 
go by the board. Varicolored lights and 
flares call for artillery support against a 
position of unexpected strength. They an- 
nounce when an objective has been taken. 
In defense, pyrotechnics are particularly 
suitable for transmitting prearranged mes- 
sages. Like other secret documents, pyro- 
technic codes are destroyed if capture ap- 
pears probable, and are changed frequently. 

‘A modern code shows how readily mean- 
ings can be varied to suit existing condi- 
tions: 

“Artillery is firing short.” Red Very 
light. 

“Lift barrage.” Green Very light. 
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RAISED SYMBOLS 
CAN BE READ IN 
DARK BY TOUCH 


easy to identify 
them by feel in the 
dark. The pistols 
slip into holsters for 
carrying, 08 shown in 
the photo ot the let 
pistol in the next 
picture is broken 
ond being loaded 


7s 


“Fire barrage.” Ground signal, red star 
cluster. 

“Objective taken.” 
chain with parachute. 

“Display panels.” (Strips of cloth laid on 
ground to form code symbols.) Airplane 
signal, white star parachute. 

“Understood.” White Very light; 
or air signal, white star parachute. 

For illumination, pyrotechnics prove in- 
dispensable. If an officer hears suspicious 
noises, such as infiltrating enemy troops 
might make, he is likely to send up a white 
parachute flare. In case enemy troops hear 
the characteristic sound of his ground sig- 
nal projector resembling the cracks of a 
light mortar, they fall to the ground. But if 
caught unawares, ihey “freeze” into a 


Ground signal, red 


ground 
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cannving 
STRAP ; 
q 
Voce 
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GUIDE AND 
Finine PIN 
PROJECTILE carne. & 


Projector shell and parts of a projector. 
on the projectile steady its flight in the ai 
The barrel is slipped over the g 


jed at the mouth of the pr 
at left. A sharp impact is 
for firing (right, below), an 

ent can be dropped without 
, impact is usvally obtained by 
tor base on a stone or 


Above, to set off the projector, the firing pin 
ct the center of the guide in the base must mal 
contact with the percussion cap on the projectile 


tableau—eveu in the middle 
of a step—for the minute or 
two before the illumination 
dies away. Even a trained ob- 
server finds it difficult to dis- 
tinguish between motionless 
men and surrounding trees, 
stumps, and rocks. 

For emergency landings, and 
for aerial observation, air- 
planes drop larger parachute 
flares. Their biggest ones serve 
for night photography. A pho- 
to cell in the plane synchro- 
nizes the exposure with the 
flare by tripping the camera 
shutter at the moment of max- 
imum brightness. 

‘At sea, star shells, filled 
with a pyrotechnic composi- 
tion, brilliantly silhouette any 
enemy warship behind which 
they explode. Other shells may 
employ metallic phosphide 
chemicals, which react with 
water to form phosphine gas. 
Rising to the surface, the gas 
burns spontaneously, serving 
as a marker to correct gun 
range. Air arms use a stron- 
tium flare that floats to reveal 
the movements of an enemy 
naval force. Submarines are 
equipped to release red flares 
while submerged. 

Daylight fireworks have also 
been used. Signal grenades and 
rockets release colored smoke 
instead of lights. It has been 
proposed to mixcoloredsmokes, 
like paints on a palette, to camouflage air 
targets and blend them with the terrain. 

‘Nearly everyone knows what a Very pis- 
tol is, but few have seen one in use. The 
single-shot, 10-gauge gun has a nine-inch 
steel barrel, hinged by a pin to a bronze 
frame. For loading or extracting a car- 
tridge, the gun breaks at the pin. A stand- 
ard trigger fires the cartridge, which re- 
sembles a shotgun shell. To aid in selecting 
the right color in the dark, the recessed 
base of the cartridge bears a raised symbol 
—a dot for white, a bar for red—that can 
be identified by touch. 

‘A ground signal projector, like the one 
illustrated in use by members of the 45th 
Division, U.S. Army, resembles a short 
length of pipe, capped at one end. Within, 
clips permit the rocket-shaped pyrotechnic 
shell to be dropped safely into the barrel. 
When ready, the signaiman grasps the 
loaded projector with both hands, raises it. 
and brings it down smartly upon a rock or 
stump. The impact allows the projectile, 
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which contains its own propelling charge, 
to strike a firing pin centered in the base 
cap. There is a loud report, and the shell is 
on its way. At night it cannot be seen until 
it bursts with a shower of stars or with the 
release of a brilliant parachute flare. 

Another type employs a three-foot steel 
tube, with a flange and sharp pin to be 
driven into the ground. A quick pull on a 
lanyard operates a springless hammer, 
which discharges the cartridge by impact 
upon a percussion cap. This projector may 
also be mounted on the muzzle of a rifle. 

Ground projectors fire white or colored 
stars, with or without parachutes. 

‘A “pyrotechnic pistol,” which may re- 
place the Very in airplanes, has been intro- 
duced. It fires red and white signals 
equipped with parachutes, and also para- 
chute flares. This gun is simply a heavy 
frame for holding the cartridge, which 
serves as the barrel, and measures about 
1% inches in diameter. Because of its strong 
recoil, it should be held with both hands. 
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SWEEPINGS MADE 10 PAW 


‘OUR tons of undamaged rivets, bolts, 

‘nuts, and other production-line items are 
recovered weekly from sweepings at the 
Downey, Calif, plant of Vultee Aircraft, 
Inc., through the use of an ingenious mag- 
netic separator developed by the company’s 
engineers. 

‘These parts, along with refuse dropped 
on the assembly line, are dumped at inter- 
vals into a hopper at the end of a trommel 


into a hopper, this 
screens items according to 
ize. The lorge pieces of 
come out at the end 


rofu 


2 Bolts, rivets, and nuts are re- 
moved at ‘one point, going 
‘onto a conveyor belt wi 
passes through a magnetic 
jeld for segregating q 


Q Ports thus separated are 
sorted further by hand and 
inspected for damage. All 
usable items are then 
back to the production 


NOVEMBER, 1942 


which screens them according to size. The 
articles are conveyed on a belt under suc- 
tion intakes for removal of dust and through 
a magnetic field which automatically sepa- 
rates steel parts from others, 

Bins into which the odds and ends drop at 
the end of their journey are classified and 
sent to sorting tables where usable items 
are picked out and marked for return to the 
production line 
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imple flats and o door form this set, before which Rosina Galli and Broderick Crawford are acting 


Building Home-Movie Sets 


By JACK OTTERSON 


Supervising Art Director, Universal Studios 


(OU may never attempt a defense film, 
Y wit is proving an increasingly Popt- 
lar pastime these days, but every ama- 
teur wishes occasionally for a set against 
which to arrange his people and props. 
Either the walls in the living room are too 
dark, the bedroom is crowded, or some other 
difficulty interferes with easy shooting. 
‘The remedy is simple. Use flats, the kind 
we employ in Hollywood. They are light, 
inexpensive, and easily constructed and dec- 
orated. You can put together one or a 
half dozen in 4’ widths. You can insert a 
window or door wherever you wish. With 
the flats you may easily create a room 
corner, three walls, or one wall and a hall- 
way or room beyond. 
‘Begin with a sheet of plywood—%” thick 
three-ply will be heavy enough. Often the 
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most convenient size to use is a piece 4’ 
wide by whatever height wanted. Usually 
10’ will be adequate. On one side attach a 
rectangular frame of 14%" by 1%" stock 
reinforced with horizontal crosspieces at 2' 
intervals and, if more than 4’ wide, with one 
or more vertical strips. An example is 
given in an accompanying drawing which 
shows the reinforcing necessary for a 6’ by 
8’ flat. The rabbeted corner construction 
shown in the same drawing is sturdy. When 
more than one flat is required, join them 
edge to edge, cover the cracks with narrow 
strips of paper tape, and the main construc- 
tion job is done. 

Because flats will not stand alone, even 
when joined in an L-shaped set, they should 
be braced against the floor. This is best 
done with a 6’ length of 14” by 214" stock, 
sawed at the top end to form a 30-deg. angle 
with the frame, and at the other to form a 
60-deg. angle with the floor. Fit the top and 
bottom of both ends with 6” strips of strap 
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iron, bent to the required angle and drilled 
with holes through which nails may be 
driven into both the floor and flat. It is a 
good idea to use double-headed nails every- 
where except on the main construction. 
‘These nails are driven in to the first head, 
and the second is left projecting for easy 
removal when the set is not wanted. If sets 
are used on floors which you prefer not 
to mar, nail the floor end of the brace to a 
flat piece of plywood large enough to be 
weighted down with something heavy. 

Now—about the decoration and the in- 
stallation of doors and windows. For a neu- 
tral background, simply shellac the front 
surface. To get a plain surface of any 
desired color, apply two coats of paint. If 
wallpaper is needed, make sure it is applied 
smoothly, leaving no wrinkles. To remove 
the paper, moisten the surface with warm 
water and scrape with a putty knife. Spe- 
cial papers provide interesting textures. 
‘Many “marble” walls seen in professional 
moving pictures are nothing more than flats 
covered by marbleized paper. 

Should you plan to use your set repeated- 
ly, it will be a good idea to set a door and a 
window into a permanent flat. Simply fill 
the frame above the door and above and 
below the window with sections built like 
the larger flats. Doors and windows can be 
bought cheaply from a building wrecker. 

You will be surprised at the professional 
effect you can get with these simple sets. 
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The ‘of plywood and strong bracing i the 
strength and rigidity of the fats needed for @ set 


Perhaps nine flats would be needed to 
achieve necessary depth in a three-wall 
room, while four to five will provide an L. 
section adequate for corner shots. If you 
set up the three-wall room, run a brace 
across the open end outside the camera 
angle. Should the action call for some one 
to enter the door, place a “wild wall” of two 


e 


Jack Otterson, the author, inspects the bracing on the rear of a wall made of two flats and a door 


131 


are jc 
sealed with narrow, 


adhesi 


flats beyond the door, creating the illusion 
of a hallway. Use a wild wall of two or 
more flats separate from the main unit 
when shooting toward the open end of the 
three-wall room. 

As for lighting, either drill holes at 2° 
intervals into the upper frame and ft in 
lamp bases, or clamp flood lamps on the 
frame and at other desirable points. Back 
lighting, needed especially for close-ups, 
may be provided by suspending a lamp 
from a pole projecting over the flat. Don't 
be afraid to make use of shadows. If your 


two or more flats ore needed for a set, they 
ined end to end and the cracks between them 
strips of paper tape 


| 
in to the first 


head, can be pulled out quickly again when 
shooting is over and flats are to be moved 


character enters from a bare hall, cast the 
shadow of a chair or a potted plant along 
the wall. This relieves the monotony of the 
expanse and adds greatly to its photo- 
graphic value. 

The use of flats, once they are assembled, 
will simplify many of your indoor problems. 
‘Most scenes may be filmed with no more 
than three sections, arranged either as a 
single wall or a short-legged L that suggests 
a corner. Sketch the set to visualize the 
scenes as you prepare the scenario, thus 
avoiding unnecessary construction. 


Diffusing-Cloth Support That Folds Completely 
Made from Soft-Metal Calendar Binding 


IF FUSING cloths for photoflood lamps 
are often mounted in homemade hold- 
ers consisting of embroidery hoops and 


similar devices. They will take less space 
to pack away in the photographer's kit, 
however, if the frame is omitted and they 
are supported by nothing more than the 
metal binding strip from an outdated wall 
calendar. To replace the calendar pages 
with a sheet of diffusing cloth, simply 
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unfold the soft metal with the aid of a 
knife blade and pliers, insert one edge 
of the cloth, and hammer the binding flat. 
A spring paper clip, spring wooden 
clothespin, or an attachment made of 
wire can be added to the center of the 
arm to enable the cloth to be suspended 
in front of the reflector at a suitable 
distance to prevent it from being 
scorched.—JOHN MovRocH. 
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ion of o hallwoy or another room con be created by plocing o flot beyond o door. These “wild 
‘a8 they are called, ore needed when action requires an entrance or exit through an open door, 


Interesting effects are obtained by casting the shadow of furniture or a plant on this kind of wall 


Decorating is as little trouble as building flots. To 
provide a neutral background, shellac the plywood: for 
a plain wurface of any color, two coats of paint will 
be sufficient. In general, the lighter shades should 
be chosen to enhance reflection from your flood lomps 


Wellpaper, when used, must be applied evenly. 
Moisten with warm water and scrape to remove 
it for redecorating. Special papers are made 
with interesting textures, such as the rich 
“marble-wall” effect seen in Hollywood movies 


Cigar-Box Table Tripod Holds 
Camera and Accessories 


"HIS combination table tripod and camera 

case has proved very practical for use 
with a light folding camera. It provides an 
adjustable tilting top, which can also be 
used on an ordinary tripod. For table-top 
use it can be raised by placing one or more 
books under it. It has amplé space for the 
camera, about six rolls of film, auxiliary 
lenses, a self-timer, cable release, and other 
small accessories, 

‘An ordinary wooden cigar box of suitable 
size is the chief thing required. The hinge 
may be reinforced with a strip of wide ad- 
hesive tape. A slot is cut in one edge of 
the lid, as shown in an accompanying pho- 
tograph, to accommodate a notched strip of 
wood, which is riveted inside the corre- 
sponding end of the box and serves to hold 
the lid at any desired angle. Drill a hole in 
the lid for a 1” bolt and wing nut. The nut 
is screwed part way down on the bolt un- 
derneath the lid, to which it secures the 
camera. 

If the camera is very heavy, it may be 
necessary to add another notched support- 
ing strip at the opposite end of the box. The 
strip drops inside the box when the lid is 
to be closed. Drill a hole in the bottom to 
fit a standard tripod screw, to which the 
box may be fastened with another wing nut. 

Partition the inside of the case with one 
or more pieces of cigar-box wood for the 
camera and other articles. ‘The inside may 
be lined with a heavy cloth and the outside 
covered with cloth or imitation leather, or 
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As a case, the box holds camera, accessories, and 
films. It also acts as table tripod and tilt’ top. 
A notched stick provides for the angular adjustment 


The box may be covered or painted to improve its 
appecronce. Here it is in use os a tilting top 


painted, Two of the accompanying photos 
were purposely taken before this was done 
in order to show the construction more 
clearly, A handle may be added if desired. 


Sparing Use of Acetic Acid Urged 
as War Uses Create Scarcity 


AceTic acid, too, is helping win the war. 
Its uses are making it increasingly scarce, 
trade reports indicate. As a consequence, 
photographers, some of whom formerly 
used it with a lavish hand, are being advised 
to employ only the minimum quantity re- 
quired to check development and acidify the 
fixing bath. 
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A PHOTOGRAPHIC EXPOSURE COMPUTER which 
will help photographers judge correct ex- 
posure time and camera lens opening—in 
any part of the world and at any time of 
the day in any month of the year—was 
recently completed by the American Stand- 
ards Association. While it was prepared es- 
pecially for Army and Navy use, a civilian 
edition will be issued in the form of a 24- 


THIS COMMERCIAL FILM WASHER 
makes that phase of developing 
easier for the amateur who has to 
use a bathroom as his darkroom. 
The device is connected with a 
faucet by means of a rubber tube 
and hung over the bathtub on any 
convenient projection that is high 
enough to keep the end of the film 
from touching. The roll to be 
‘washed is then clipped to the top, 
and water flows down both sides 
through a series of perforations. 
‘The washer is made in two sizes, 
one 3” wide and the other 5”, to 
fit all sizes of roll film, 
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page booklet with a movable dial calculator. 
Latitude, time, illumination, type of subject 
or scene, characteristics of film, and type of 
negative desired are all taken into consid- 
eration, The user finds from certain tables 
a figure called the “light index.” From an- 
other table he selects a figure representing 
the “scene index." He adds these and sets 
the calculator dial so that a third figure, 
representing the exposure index or film fac- 
tor, is opposite the sum of the first two. 
From the lower scales on the calculator he 
can then read directly the lens openings for 
various shutter speeds. Instructions are 
also given for photographing interiors or 
very dim exteriors, electrically lighted in- 
teriors, dawn and dusk scenes, landscapes 
with smoke or snow, and close-ups. Photo- 
flash and photoflood tables are included. 


Le 


ONE NONMETAL ENLARGING EASEL recently 
placed on the market is constructed entirely 
of stiff mounting board with a hard, lac- 
quered cloth finish. It is designed as an en- 
velope with an open end into which the 
printing paper is inserted. On the exposure 
side is a series of flaps that lift up to form 
a window of the dimensions desired for 
printing. These flaps are arranged section- 
ally in standard sizes up to 11” by 14” and 
also include smaller flaps suitable for mak- 
ing test strips. Their use gives sharp bor- 
ders and does away with adjustments. 
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Water enters this washer 
through the bent tube ond 
flows over the outer ed 

of the flutes. The higl 
inner edges keep prints in 


Farm-Stock Feed Pan Serves as Efficient Print Washer 


Listep in mail-order catalogues as a 
“seamless hog pan" and also sold for a few 
cents at rural hardware stores, this pan can 
be transformed into a print washer that will 
handle a number of 8” by 10” or smaller 
prints, It is made from 24-gauge galvanized 
steel with no soldering or seams, has fluted 
sides, measures about 17” in diameter at 
the top and 14” at the bottom, and is 314” 
deep. The flutes prevent continuous swirling 
of prints, giving a sort of intermittent mo- 
tion, and their inner edges, being higher 
than the outer, keep the prints inside the 
pan as the water overflows. An 8” length of 


Two dowels, sanded very smooth and taped loosely 
together at one end, sorve as o print straightener 
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14” inside diameter copper tubing is bent, 
passed as shown through a hole drilled in 
the pan at the bottom edge, and soldered. 
‘The inner end of the tubing is sawed at an 
angle to direct the water toward the side. 

It is a good practice to anneal copper 
tubing before bending by heating it to a 
dull red and quenching in water or the 
electrolyte from an old storage battery. If a 
short length of steel rod of the same di- 
ameter as the tubing is run through the 
hole and the end pushed in, the hole can be 
“twisted” to accommodate the tubing at the 
angle shown.—Epwaro J. THATCHER, 


Prints Straightened Quickly 
with Pair of Dowels 


Two %" or %%" wood dowels, sanded 
smooth and taped loosely together at one 
or both ends, will quickly take the curl out 
of single-weight or double-weight prints. 
Slip the end of each print between the dow- 
els and pull it through, bending it over one 
dowel in the direction opposite its natural 
curvature. The dowels may be waxed or 
given a thin coat of varnish or shellac if 
desired to reduce friction. 


Measuring Linear Enlargement 


To DETERMINE for what linear magnifica- 
tion a photographic enlarger is focused, put 
a short transparent ruler in the negative 
holder, and measure the image of a 1” di- 
vision on the easel with a second ruler. If it 
measures 3%", the magnification is 3% 
diameters, and so on. An old film on which 
a1” long scratch has been made may be 
used instead of a ruler.—FRANK E. WARE. 
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Diaphragm Stops 
in Spotlight Give 
Control of Shadows 


|ANY homemade spotlights are in use, 

but hone of these can be regarded as 
complete until equipped with either an iris 
diaphragm or diaphragm stops. 

An accompanying photograph and the 
drawing show an easy method of attaching 
sheet-metal disks with holes in them over 
a spotlight lens to serve as stops. The bot- 
tom is cut out of a can of approximately 
the same diameter as the lens, and it is at~ 
tached over the lens by means of a wood 
ring. The can should preferably be of the 
kind having an interrupted thread or bayo- 
net-type top so as to save time when it is 
desired to change from one disk to another. 
The lid is cut out so that it forms a flange 
for holding the diaphragm stops. 

This fitting is suitable for other uses. For 
example, several diffusion disks may be 
made to soften the light. These may be of 
fabric cemented to a ring of sheet metal 
or cardboard so as to be interchangeable 
with the aperture disks. 


A similar arrangement on a camera will 
hold filters and diffusion screens. If a tin- 
can tube is cut to the correct length, it 


will form an excellent lens hood. The 
device would even serve as a satisfactory 
effect-mat box of the type used for special 
effects. 

‘The advantage of being able to stop down 
a spotlight is that it permits very much 
greater shadow control, In the photograph 
of the wood screws, only one spotlight was 
used, The two lines of screws were first set 
up as shown, The spot, with a small aper- 
ture, was placed so as to be in line with one 
row, and the camera shutter was opened 
for half the calculated exposure, then 
closed. Next, the spotlight was moved over 
until it lined up with the other row of 
screws, and the remainder of the exposure 
was made. In such work be careful to keep 
the spotlight approximately the same dis- 
tance from the objects each time or the 
shadow density will vary.—R. O. LiSSAMAN. 


Faults in Negatives Due to Overexposure and Underexposure 


dense negatives, and a reddish hue in color 
films. Underexposure results in loss of the 
full-tone scale, too much contrast, lack of 
detail and shadows, thin negatives, and a 
bluish hue in color films, 


MopeERN films have a wide exposure lati- 
tude, but few amateurs realize the differ- 
ence faulty exposure makes in the quality 
of negatives. Overexposure causes large 
grain, loss of high-light detail and contrast, 
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EEPING carburetors perking properly 

is of utmost importance to motorists 
today. Where strict fuel rationing is in ef- 
fect, and wherever motorists are observing 


@ self-imposed fuel economy, a good car- 
buretor in good condition is worth as much 
as a generous extra measure in your gaso- 
line tank. 

Carburetors, first, must be clean. Second, 
they must be in good mechanical condition. 
Third, they must be properly adjusted, but 


138 


the last is strictly a qualified statement. 
Idling adjustment, for example, is easy. But 
adjustment for the best running economy is 
not only difficult, it is impossible without 
taking the carburetor apart. 

‘This much-neglected part of your car is 
really an atomizer in which both the liquid 
spray and the air blast are subject to volume 
control. Both controls work from the same 
lever—your foot accelerator. The flow of 
air rushing down through the carburetor 
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THE FIVE CARBURETOR CIRCUITS. 
No. | is the float circuit. Gasoline pumped 
into the float bowl raises the float, gradu- 
ally closing the flost valve, preventing the 
carburetor from flooding. No. 2 is the low- 
speed circuit, for idling and no-load speed 
up to 20 miles an hour. Then No. 3, the 
high-speed circuit, takes over. Meanwhile 
ing rod has lifted auto 
edmitting more gos 
jets. No. 4 is the 
choke circuit. To operate, its choke valve 
must be closed, limiting # 


starting. No. 5 is the acceleration- 
circuit thot supplies extra fuel for 
pick-up when you step on the gos 


AIR, 


PRESSURE 


2 LOW-SPEED CIRCUIT. Note that. the 
fuel (colored) mixes with air and then 
flows into throat below the closed throttle 


AIR, 


Sih, PRESSURE DRAWS 
pe EXTRA FUEL 


4 CHOKE CIRCUIT. Virtually shutting off 
etmosph it greatly lowers the 
pressure at idling jet, pulling in extra gos 


throat, for example, is regulated by a throt- 
tle valve. Gasoline for the nozzles feeding 
this throat is regulated by a valve coupled 
to the throttle lever, or by changing air 
pressure. A critical quantitative air-fuel 
ratio at all speeds and loads is thus main- 
tained automatically by the carburetor. Up- 
setting this ratio kills engine efficiency, 
makes your car hard to start, reduces power 
by a dozen different effects. In short, it wastes 
gasoline. The upsetting of the ratio comes 
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1] FLOAT CIRCUIT. It beeps 
filled to the level of the end of the high- 
speed jet, maintoining an even fuel supply 


AIR, 


THROTTLE 
wet 
open METERING ROD 
“a RAISED TO HIGH= 
g SPEED POSITION 
BY OPENING. 
THROTTLE 


Q HIGH-SPEED CIRCUIT. Throttle is 
‘open, and air-saturoted fuel is flowing 
only from high-speed jet into air blast 


5 ACCELERATION-PUMP CIRCUIT. It 
operated by the throttle. Without it, 
‘engines would buck when it was least des 


from a dirty air cleaner, or from dirty noz- 
zles and tubes and worn controls within the 
carburetor, To correct it requires that the 
carburetor be removed, dismantled, cleaned, 
and its vital parts serviced. 

‘Some of these parts are so small and their 
dimensions so important that carburetor 
makers recommend replacing them when 
they become worn, rather than trying to re- 
pair or reshape them. Moreover, the princi- 
pal cost of overhauling a carburetor is a 


139 


IMPORTANT STEPS IN A CARBURETOR OVERHAUL TO RESTORE 


1 A.tocting in, strong solvent is necessary to remove the 


carbon and dirt from the parts of a 


jantled carburetor 


ling @ new high-speed jet in a carburetor. WI 


its tiny openings become clogged, efficiency nose-dives 


labor cost, so the makers urge replacing all 
parts subject to gas-wasting wear whenever 
any one part is giving trouble, Kits contain- 
ing such parts are available. 

Tn the accompanying simplified drawings, 
what one manufacturer calls the five “cir- 
cuits” of an automobile carburetor appear, 
with the gasoline flow of each circuit repre- 
sented in color. It will repay the motorist to 
study them. While many automobiles have 
“dual” carburetors, containing two throats 
and two complete sets of jets, and while one 
even has twin dual carburetors for a total of 
four throats, all of them work the same. Air 
sucked in through the air cleaner by the low 
pressure in the engine’s intake manifold 
atomizes and mixes with the gasoline and 
flows to the cylinders for compression and 
burning. At idling speed, there should be 
about eight parts by weight of air to one of 


gasoline. On the road, depending upon speed 
and load, the mixture runs between 12 and 
16 parts by weight of air to one of gasoline. 
It is when wear and dirt upset this mixture 
that driving economy {s destroyed and an 
overhaul is required, 

Just dismantling a carburetor and wash- 
ing it with gasoline is a waste of time, for 
much of the dirt that forms in carburetors 
stays there simply because it is insoluble in 
gasoline. Stronger stuff is needed. A well- 
equipped shop usually has a tankful of it off 
in a well-ventilated corner with caution 
signs warning that it is poisonous. 

In such a cleaner all carburetor parts 
should be soaked, then wiped clean and dry. 
Often, new specifications for nozzle, or jet, 
diameters, or for other critical adjustments, 
have been put in the hands of your service 
man by the carburetor maker to suit chang- 
ing gasolines or to in- 
crease engine efficiency. 
This is just one of the 
several reasons why an 
authorized dealer or serv- 
ice shop should get your 
carburetor work. Others 
are that such shops have 
the proper parts, the 
tools for installing them, 


At lower half of the picture, 
the gaskets ond small parts 
of « carburetor that are be! 
ter replaced than repaired 
‘ere shown. Makers pack #l 
kits with everything ri 
quired for complete overhaul 
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To test the flow of fuel os 
it leaves the acceleration 
pump, the throttle is worked 
(lower left) and fuel flowing 
from a graduated tube, not 
in picture, is carefully meas- 


and trained workers with 
knowledge of what the 
overhaul is for—restora- 
tion of the carburetor to 
peak efficiency 
Carburetors should be 
serviced at least once a 
year, or every 10,000 
miles, oftener if you make 
many short trips or drive 
in dusty areas, Their u: 
fulness can be extende 
by having the air-filter 
cleaned and re-oiled ac- 


cording to your in- 
struction book or the 
instructions printed on 
its side. In cleaning car- 


buretor jets and nozzles, 
the tiny holes should not 
be reamed out with wire 
or drills unless of proj 
diameter, and even then 
Some of the holes should be cle 
with a compressed-air jet. It often is better 
to install new parts than to attempt an 
the old ones. Then you know they will be 
right. Old gaskets separating the carbu- 
retor-body sections should never be put back 
but should be replaced with new ones. 

Most important of all, it should be re- 
membered that a carburetor is a complicated 


with utmost care, 


ned only 
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Roaming an air-bleed hole in the high-speed circuit 
with a drill. It iso delicate job no amateur should try 


How the float level is fixed. At a critical distance from 
the top of bowl, the float valves in just enough fuel 


of interc 
nt upe 


nnecte rts, all closely 
One bad part 
stroy the proper functioning of all 
nplete carburetor overhaul costs 
somewheres around $6, on the average, for 
a medium-size car. A worn-out, neglected 
carburetor can cost ten times that in wasted 
gasoline in a year. Wasting gasoline today 
s foolish and dangerous as wasting guns 
airplan HUYLER VAN DUYNE. 
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Stretchers, mattress, ond flooring equip this coupe With the seat back removed, the flooring is laid 
for com n into an ambulance in a few minutes between the seat and the spare tire in turtleback 


Coupe Makes Emergeney Ambulance for Three 


¥ REMOVING the cardboard partition 
between the front section and the 
turtleback of his small, four-cylinder 
coupe, a Los Angeles civilian defense 
worker has prepared the car for prompt 
conversion into an emergency ambulance. 
With the seat back taken out, a plywood 
floor six feet, seven inches long and three 
feet, 10 inches wide is laid across the 
space between the seat and the spare 
tire to accommodate a mattress or two 
stretchers. So equipped, the car will 
carry two adult patients, with a child on 
the shelf under the rear window. Driver 
and attendant ride on the seat. Made in 
two pieces, the plywood floor can be 
carried in the car at all times, along with 
the stretchers and mattress, ready for 
instant use whenever and wherever the More than 
need may arise. ‘adults on strete 


A child can be placed 
‘on the shelf under the 
rear window. Di 
end attendant 
the seat. The only 


cardboard pa 
‘and the cross-bracing 
members between the 
seat and turtleback 
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IDEAS FOR 
MOTORISTS 


|| PROTECTIVE INSULATION for the hood of a 

car is provided by applying one or two 
coats of aluminum paint to the underside, as 
illustrated above. The paint, which can be 
obtained from most hardware stores, slows 
the progress of the engine heat upward, 
thus lengthening the life of the paint or 
enamel finish at the ;>int where it usually 
deteriorates first and fastest on an aging 
automobile.—G.W.P. 


2 YOUR LICENSE PLATES, formerly finished for 

an expected life of no more than a year. 
may need extra care to keep them in condi- 
tion for several years of use under the war- 
time metal-conservation program adopted 
by most states. An occasional thorough 
waxing with automobile wax will help keep 
them in good condition. —D.B.J. 


3 AN EMERGENCY FAN BELT that will get you 

considerable distance to a garage if you 
are caught with a broken belt and no spare 
can be contrived from a necktie. Pull the 
ends fairly tight and secure them with a 
square knot. Don't race your engine and 
don’t drive your car more than 10 or 15 
miles an hour—B.H. 


4 LOOSENED RUBBER PADS on bumper arms, 

lamp brackets, and the like, should be 
tightened promptly. To do this, clean the 
surfaces with gasoline, let them dry, and 
apply running-board cement to both’ sur- 
faces. Clamp solidly until dry.—J.N. 


DRAWINGS BY STEWART ROUSE 


NOVEMBER, 1942 


143 


PAINTING MILES ON TIRES is now possible 
with a new type of liquid made from 
synthetic rubber that is simply put on 
with a brush, Any number of coats may 
be applied, each after the previous coat 
has dried. As shown in the illustration 
at the right, the substance is applied 
directly to the tread of a tire to build up 
@ new traction surface. The dried ma- 
terial resembles rubber, and is said to 
add many miles of wear to the life of a 
tire. 


‘A PORTABLE WHEEL ALIGNER just introduced is 
particularly useful in small shops where 
floor space is at a premium. The unit, 
which any mechanic can use, checks 
camber, caster, and toe-in. The protractors 
that show camber and caster (left, below) 
are quickly fastened to the wheels by small 


FLAT-TIRE WARNING is given to the driver 
of a car equipped with the novel in- 
vention of a Mayville, N. D., motorist. 
The device consists of a length of wire 
locked to the wheel by a special lock. 
‘When the tire becomes deflated beyond 
a predetermined point, the lock springs 
open, releasing one end of the wire. 
‘Thus loosened, the wire leaves the rim 
and the revolving wheel causes it to 
bang against the fender or fender well 
of the car in unmistakable warning 
that the air pressure in the tire is get- 
ting low. How the gadget is mounted 
on the rim of a car wheel is illustrated 
at the left, 


clamps. The toe-in trammel bar (right) is 
of direct-reading type and is adjustable to 
different wheel treads. An angle gauge 
which is used with the trammel bar sets the 
wheels at the correct angle for properly 
reading steering geometry angles, and the 
whole unit takes up little storage space. 
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He took thr 
he got into 


lorge tablets ond dropped them into the gas tank. Then 
car and 


pped on the storter. The engine took off 


But some people, Gus Wilson 
believes, deserve it. Especially 
if they neglect their cars and 
likewise play practical jokes 


By MARTIN BUNN 


was getting close to four o'clock, and 
Gus Wilson, who had been busy all day, 
admitted to his Model Garage partner Joe 
Clark that he was just a little bored. 
“Plenty of work,” he told him, “but it’s all 
run-of-the-mine keep-'em-rolling jobs.” 
“Yeah,” Joe said scornfully, “I know just 
the kind of job you'd like to have someone 
bring in here—something you could spend 
an hour fooling with, and then charge the 
customer for ten minutes’ time and a 
quarter's worth of materials. You ought 
to be running an experimental laboratory, 
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Gus grinned at his partner. “Speaking of 
money-making business,” he said, “some- 
one’s been honking his horn out at the 
pump for the last couple of minutes. You'd 
better get out there and collect his pennies!” 

Joe growled something under his breath 
and hurried out. But after a minute or 
two he stuck his head in at the open shop 
door, and Gus was astonished to see that 
there was an expression of something that 
looked like awe on his bespectacled face. 

“Ps-st!” Joe warned. “Come on out here 
—step on it! That fellow at the pump 
asked for some water, and when Wally 
gave him a can of it he emptied it into his 
gas tank, Then he dropped in three yellow 
tablets. And then he asked me could he 
use the phone. He's in the office now. 
Hurry up out here and see what happens 
when he tries to start his engine. By golly, 
if it runs on those tablets it means that 
he’s found out how to beat the gas short- 
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age, and there'll be millions of bucks in it 

Gus didn’t waste any time in getting out 
to the pump. Wally, his mouth gaping 
open, was staring at a sedan with Colo- 
rado tags—a car which looked as if it had 
been driven plenty hard and which appar- 
ently hadn’t been washed since the day it 
had been driven off the dealer's floor. A 
tall, thin man with stooped shoulders and 
a wide-brimmed felt hat shading a long, 
lemn face came out of the office. He 
started to get into the car, changed his 
mind, and asked Wally for some more 
water. When the grease-monkey gave it 
to him he emptied it carefully into his zaso- 
line tank. Then he took a small tin box 
out of his pocket, extracted three large 
yellowish tablets from it, dropped them 
into the gas tank, and screwed on the cap. 
‘Then he got into the car and stepped on 
the starter. The engine took off at once. 
It pinged and it seemed sluggish—but it 
kept on running. 

The solemn-faced man looked over at 
Gus and Joe. “Thanks, gents,” he said. 
“Thought I might as well fill her up while 
I was at it—it don’t cost any more, and 
now I won't have to stop for gas for a 
couple of days.” 

“Hey, mister,” wide-eyed Wally gasped, 
“do those pills you put in your gas tank 
really run your motor?” 

“She runs, don't she?” the man in the 


Gus got down on hands and inegs to 
examine tho left front wheel. 
thot looks and feels like broke Muid 
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car demanded. “That’s good enough proof, 
ain't it?” 

“Where can you buy ’em—those gas- 
pills?” breathless Wally wanted to know. 

“I ain't put ‘em on the market yet,” the 
man told him, “But I'll tell you how you 
can make some. You take . 

“Wait a minute, mister, will you Joe 
cut in. “Just wait until I get a pencil and 
a piece of paper!” 

He started for the office door, but Gus 
caught his arm. “Don’t bother, Joe,” he 
said, and turned to the thin man. “Same 
old Bill Osgood, aren’t you? As big a kid- 
cer as you were out in Cripple Creek 20 
years ago. How's that mine of yours 
doing?” 

‘Osgood’s solemn face crinkled into a hun- 
dred deep wrinkles as he leoghed and 
shoved out a skinny hand. “I knew you the 
minute I set eyes on you, you old buzzard!” 
he told Gus. “But I didn’t think you'd 
recognize me, so I thought J’d put one over 
on you before I told you who I was—just 
for the sake of old times. My ol’ mine's 
doin’ right good—so good I can take off all 
the time I want to. That's how come I'm 
in these parts. I'm visitin’ my daughter 
and son-in-law up the road a piece.” 

Gus jerked a thumb toward the battered 
car. “What's the gag this time? 

“Jest a laugh-getter, that’s all,” Osgood 
explained. “Folks out east here are too 
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danged serious for me. I like a joke. Boy, 

those gas-pills of mine leave 'ém gaspin’ 
“when I drive away. A couple of days ago 
I got in a little smash-up, and it sprung a 
leak in my gas tank. Hearin’ everyone 
talkin’ about the gas shortage gave me a 
big idea, so instead of gettin’ my tank 
fixed I had an old one rigged up in the 
baggage compartment. Then I bought me 
a box of cough lozengers, and ever since 
then I've been workin’ this gas-pill stunt 
for all its worth—-and maybe a lot of you 
wise-guy Easterners ain't fallen for it. But, 
first off, I come in here on business—feller 
down at the station told me it was a good 
place to have a job done. I'm havin’ a 
little trouble with my brakes—the brake 
fluid’s gettin’ away somehow, I guess. 
how I come to get in that little 
-up.” 

“What's this—another of your 
jokes?” Gus demanded suspiciously. 

“No, sir!” Osgood proclaimed loudly. 

“All right,” Gus said. “But just remem- 
ber that we're charging you for time from 
this minute on. Drive that bus of yours 
into the shop, will you?” 

Osgood drove into the shop, and Gus 
noticed that he stopped his car by pulling 
on the hand brake. “How long is it since 
you've had anything done to your brakes?” 
he asked. 

“Ain't never had anything done to ‘em 
except adjust ’em once or twice,” Osgood 
said. “Ain't never had any trouble with 
"em until the last couple of weeks.” He got 
out of the car, produced two cigars from a 
vest pocket, and held them out to Gus. 
“Have a see-gar,” he invited. 

Gus shook his head. “Those trick-shop 
cigars of yours were a stale joke 20 years 
ago,” he declined scornfully. 

Osgood gri:ned and put the phony cigars 
back in his pocket. 

Gus got into the car and stepped on 
the brake pec Tt went right down to the 
floorboard. ‘You're right about losing 
brake fluid,” he said. “You've lost so much 
that there's mighty little, if any, left in 
the system. Have you been using your 
hand brake altogether?” 

“What's wrong with a good hand brake?” 
Osgood demanded. 

“Someday you're going to drive yourself 
right into a graveyard,” Gus said grimly. 
“Worse than that, you're going to drive 
some people who aren't as big fools as you 
are into one. A man who drives a car with 
brakes as bad as these ought to have his 
license taken away from him! He's a pub- 
lic menace! Well, let’s find out where that 
fluid is getting away.” 

“That front wheel's been sort of wet 
lately,” Osgood suggested. “Looks to me 
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like the fluid is leak- 
ing out past its brake 
drum.” 


Gus got down on 
hands and knees to 23 ats, Ss 
examine the left front a 
wheel. “Yes, that wy a 
looks and feels like Mo stp® 


brake fluid,” he said. 
He pulled off the wheel and examined the 
brake mechanism. Then he whistled. 

“Well, what about it?” Osgood inquired. 

“You're a wonder—a real wonder,” Gus 
told him. “You're undoubtedly the world’s 
worst automobile driver. You've done 
something which, so far as I've ever heard, 
no one else ever has been fool enough to 
do. You're so bad you're remarkable!” 

Osgood seemed to feel flattered by this 
caustic tribute. “That so?" he said. “What 
did I do?” 

“You wore all the lining off your brake 
shoes," Gus said. “Then you went on 
using your brakes with the shoes bare. 
‘That wore down the shoes. Now, by golly, 
the shoes are gone, except for the inside 
reinforcing ring. You've let the pistons 
right out of the wheel cylinders—and all 
the brake fluid out of the system.” 

Osgood grinned. “Say, I made a right 
good job of it, didn't he remarked 
with satisfaction. “Well, you better fix 
things up, Gus-—all four brakes, while 
you're at it. And there's something els 
on this car that ain't working just right. 

“There would be,” Gus said. “Trouble 
comes double to a driver like you. What's 
your other grief?" 

Osgood got in the car and started the 
engine. “Listen to that danged motor,” he 
said. “What's the matter with it? It 
oughtn’t to run thataway. 

“It certainly shouldn't,” Gus said, “but 
the way you manhandle a car, I don't won- 
der that it does. Probably it is something 
wrong with your distributor that is mak- 
ing the engine miss.” 

“That's right,” Osgood said. “By gum, I 
jest remembered something. A few days 
ago my motor got to missing pretty bad, 
so I stopped in at a service station to see 
what was the matter with it. The feller 
said that my rotor was worn. He didn’t 
have a new one that he could put in, so he 
fixed it up somehow with a little solder, 
and told me that I should get a new one 
first chance I had. 

“Well, I drove away, and the motor ran 
all right for a while. Then I hit a rough 
spot in the road, and the motor stopped. 
No juice. I got out and fooled around 
with’ the distributor for a while—didn’t 
really do anything to it, because I didn't 
know anything (Continued on page 220) 
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How to Use the 


Machinist’s Steel Rule 


From the U. S. Office of Education 
training film, “The Steel Rule” 


This article is based upon the 
first of a series of 16-mm. sound- 
on-film motion pictures prepared 
for training war workers by the 
U. S. Office of Education and 
distributed for the Government 
by Castle Films. For the machine- 
shop student or beginner, the 
practical value of these films 
cannot be overstated. They ex- 
plain in the simplest and most 
graphic manner the principles 
underlying the operation of the 
standard tools and machines 
used in industry. Make every ef- 
fort to see these films if they are 
being shown in your community. 


UNS, tanks, and planes, lo- 
comotives and ships, tur- 
bines and Diesel engines, cotton 
gins and rotary presses, all exist 
only in man’s imagination until 
they take shape on paper in the 
form of drawings. These guide 
the patternmaker, the foundry- 
man, and finally the machinist in 
making parts that will later be 
assembled into a working whole. 
In order that those parts will 
fit with one another, each must 
be checked with measuring tools 
at various stages to make certain 
it conforms to the drawing. The 
size and proportions of any part 
can be expressed by a number 
of dimensions, or measurements 
of distance (Fig. 2). Length, 
width, and thickness, the depth 
of holes and slots, inside and out- 
side diameters, the radius of a 
fillet, the throw of a crank or 
cam, the pitch of a screw—all are 
measurements of distance. 

To measure distances, the ma- 
chinist uses tools graduated in 
terms of a standard unit of 
length, which must be precisely 
the same on all measuring tools. 
In the United States this stand- 
ard unit of length is the inch. 
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Figure 3 shows a typical shop drawing. 
It specifies not only all the needed dimen- 
sions, but also the degree of precision to 
which each must be measured. Dimensions 
given in fractions may be measured with 
a rule, since the graduations on the scale 
are fine enough for measuring as closely 
as necessary. When dimensions are given 
in decimals, they must. be measured with a 
more precise tool, such as a micrometer. 
The steel rule and the micrometer (Fig. 
1) are the two measuring tools most often 
used in the machine shop; the chief differ- 
ence between them is the degree of pre- 
cision with which they measure. 

‘A steel rule usually has four scales 
graduated in fractions of an inch—in six- 
teenths, thirty-seconds, sixty-fourths, and 
one-hundredths, for example. Some rules 
are graduated in tenths, twentieths, fif- 
tieths, and one-hundredths, others in 
twelfths, twenty-fourths, and forty-eighths, 
and still others in fourteenths and twenty- 
eighths. On some the graduations are 
numbered to make them easier to read 
quickly and to reduce the possibility of er- 
rors, Look for the identification number 
at the beginning of the scale (Fig. 1) when- 
ever you measure with a rule to make 
certain which scale you are using. 

For maximum accuracy, a rule is used 


2HOLES 
Vig DIA 


on edge—not flat like an ordinary ruler. 
It should be held at right angles to the 
edge from which the measurement is taken; 
slanting it across the work will give a false 
reading. Because the ends of a rule are 
most subject to wear and damage, it is 
good practice to set the 1" mark at the 
point from which you wish to measure, as 
shown in Fig. 4. Subtract 1” from the 
reading to obtain the actual dimension. 

In measuring the diameter of a round 
piece, place the rule directly across the 
center—that is, on a true diameter. The 
largest reading you can obtain is the cor- 
rect one. The same applies in measuring 
the diameter of a hole. Let the end of the 
rule butt up against the side of the hole, 
but do not tilt it any more than absolutely 
necessary (Fig. 5). 

When measuring the length of a piece of 
round stock, be sure to hold the rule paral- 
lel to the center line. If the ends are faced 
true and the piece is not too long, it can be 
set upright on a flat surface and the rule 
iso placed on end against it (Fig. 6). 
‘There are many kinds of steel rules, each 
of which has been developed for a specific 
type of work. A flexible one is particularly 
useful where the shape of a piece, or its 
position, will not allow a rigid one to be 
used. A hook rule (Fig. 7) gives quick 


measurements because the end of the scale 
is aligned automatically with the edge of a 
piece as the rule is brought into position. It 
is especially handy for measuring narrow 
widths, such as from a shoulder. 

‘The slide caliper rule, handy for taking 
quick measurements of tubing, rods, and the 
like, resembles the hook rule but has in addi- 
tion a movable jaw that can be slid against 
the hook to measure stock between contacts. 

Another kind of steel rule, shown in Fig. 
8, is not so easily recognized. It consists of 
very short interchangeable rules that can 
be mounted in a holder for use in close 
places. Each is marked with a figure show- 
ing how it is graduated. 

‘The rule depth gauge in Fig. 9 is useful 
for measuring slots, holes, and the depth 
of keyways. Always hold it at right angles 
to the face of the work in both directions, 
and lock the clamping screw before remo 
ing the gauge to take the reading. The na: 
row rule will enter holes as small as 3/16". 

An important adaptation of the steel rule 
is the combination square. It is very useful 
in layout work—that is, in marking a piece 
of stock for machining. As a specific ex- 
ample, let us take the steel plate shown in 
Fig. 10. Two 1%” holes are to be drilled in 
it. ‘Their location is given by measurements 
taken from the finished edges of the plate. 
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To make the layout lines more visible, the 
steel may be swabbed with a solution of 
copper sulphate, which deposits a very thin, 
reddish film of copper on the surface. 

‘One hole is 312" from the narrow work- 
ing edge, and also 314” from the long edge. 
The head of the combination square is there- 
fore set 314" from the end. Slide the rule 
in until only half of the 3%” index line is 
visible. Take a scriber and, holding the 
head of the square against one edge, scribe 
the line on the work against the end of the 
rule (Fig. 11). The groove in the rule should 
be up, otherwise the point of the scriber 
will slip into it and off the line. 

‘The combination square need not be re- 
set for the other dimension, as it happens to 
be the same. Set the head against the 
other edge of the work and scribe another 
line, crossing the first. This locates the 
first. hole. 

‘As the second hole is to be 4” from the 
first, the rule is now set to 4” more than 
344", or to the 7%” index line, and the 
line is scribed from the short edge. Finally, 
the rule is set at 414” and the cross line of 
the second hole is scribed from the long 
edge. 

‘The point at which a pair of lines crosses 
is dotted with a center punch. Use a magni- 
fying glass, as shown in Fig. 12, to set the 
punch accurately. Tap lightly with a ham- 
mer—a heavy blow will shift the mark off 
center. 

Let us assume that the holes are to be 
scribed on the work. Dividers are used for 
this. To set them to the required radius— 
54" in this case—set one point in an inch 
graduation on the rule and adjust the nut so 
that the other point falls into the 5%” gradu- 
ation. Set one leg in the center-punched 
marks and scribe the circles. 

Divider points must be sharp for accurate 
work. If they are dull or bent, they cannot 
‘be set properly. Some men prefer to hold 
the dividers at a slant, as shown in Fig. 13, 
instead of upright. Either way is correct. 
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‘The trammel or beam compass (Fig. 14) 
is used for laying out large radii, Its two 
points are adjustable on a bar or beam, and 
are set in the same way as dividers. 

A steel rule is commonly employed for 
setting outside calipers. Hold one leg firmly 
against the end of the rule and set the other 
leg to the center of the proper graduation 
(Fig. 15). In using the calipers to check 
the work, never force them over; this would 
result in a false measurement. The legs 
should pass over the work with only a slight 
drag—just enough to indicate contact. 
Never caliper work while it is turning in the 
lathe. The motion may pull the calipers over 
even though the work is still oversize, and 
thus give a false measurement. Always stop 
the lathe first. 

‘The outside calipers are also frequently 
used to measure work indirectly by setting 
them to the work, then reading the setting 
against a rule. 

‘Companion tool to the outside calipers are 
the inside calipers, which are used for 
measuring inside dimensions. To set them, 
place one leg and the end of a rule against 
a solid surface (Fig. 16) and adjust the nut 
to bring the other leg to the center of the 
right graduation. Inside calipers can also 
be set with the combination square, one leg 
being placed against the head. Figure 17 
shows inside calipers in use for checking 
the diameter of a hole. The right “feel” as 
the points drag slightly tells the operator 
whether the hole is the same size as the 
calipers are set for. 

Remember, when setting dividers or cali- 
pers by means of the steel rule, that both 
points or legs should be the same distance 
back from the edge of the scale. 

The usefulness of any tool, even such a 
simple instrument as the steel rule, is main- 
tained by proper care. Keep it where it will 
not be dropped or have heavy tools thrown 
on top of it. Wiping it occasionally with an 
oily cloth will prevent rusting and keep the 
graduations clean and easy to read. 


Toy Army Tank 


By CHARLES and 
BERTRAM BROWNOLD 


REALISTIC toy Army tank that will 
delight the heart of a young tank 
r can be made of plywood and small 
pieces of hardwood. No metal parts are 
needed except a few nails and screws. Its 
construction is so simple, and it takes so 
little time, effort, and money, that it is an 
ideal Christmas present. 

The tank has no bottom, and the driver 
propels it with his feet, which reach the 
ground, 

Body. Make the front, back, and two sides 
of 4” plywood, cut to the shapes shown in 
Fig. 1, patterns of which can be made by 
following the outlines on 2” squares. The 
two sides are identical except for the bevel, 
and can be cut out together at one time. 


‘Two triangular corner pieces, a right and 
a left, are needed. They are cut from ” 
hardwood. The tank is assembled with 
roundhead wood screws driven through the 
plywood into these corner pieces and into 
hardwood blocks at the four corners. 

Wheels. The tank has three wheels, Wire 
or metal ones from a discarded go-cart, a 
wagon, or some other toy will do. If none 
of this type can be found, it is easy to make 
wheels of hardwood. They should be thicker 
at the center than at the circumference, 
just as wire and disk wheels are. Thickness 
at the center prevents wobbling on the axle, 
while thinness elsewhere makes for light- 
ness. Each wheel is made of two large and 
two small disks glued and screwed together, 
as shown at A and B in Fig. «. The grain 
of each disk should run crosswise to the 
grain of the next, 

‘The rear (Continued on page HW 324) 
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To permit steering by the little tank 
driver, a fork for the front wheel is 
made from two flat pieces of hardwood 
bolted to a short hardwood pole. The 
handle is glued after final assembly 


At tight, the gun is being installed, 
The one hero is a nickel baseball bat 
with part of the handle sawed off. A 
noise-making ratchet, shown inside the 


front section, simulates the noise of 
the firing of the gun. Steering ond 
1g arrangements may also be seen 


Roar whools are free to revolve on the 
corle, the ends of which fit into holes 
in the axle blocks shown below. The 
blocks above and behind the wheels 
are for mounting the tread sprockets 
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This front assembly shows on inside sprocket in 
place, with the front treads nailed on, and two 
of the supporting blocks for the steering fork 


Dipping saves time in painting the small treads. 
They may be done singly or several may be stirred 
in the paint at once. Dry them on scrap blocks 


wheels must turn freely on their axle, which 
may be a hardwood broomstick or dowel, 
and are held with washers and cotter pins. 
The axle fits into holes in blocks, which 
are screwed fast inside the sidepieces, as 
shown in Fig. 2. 

Steering fork. A fork is made for the 
front wheel of two flat pieces of hardwood 
bolted to a short length of hardwood pol 
as is also shown in Fig. 2 and in the a 
companying photographs. This steering post 
passes through a hole in a shelf screwed 
to the front and sides of the tank, and its 
upper end fits into a socket consisting of a 
block, in which a hole is bored, screwed to 
the bottom of a shelf fastened to the front 
and sides of the tank. 

‘A curved handle is mortised and glued 
into the steering post after the latter is 
in place. While the handle need not be 
shaped exactly as shown in Fig. 3, it should 
be long enough and high enough for the 
little driver to reach comfortably. 

Headlights. Cut two disks and two rings, 
all of plywood 3” in diameter. Paint the 
disks with aluminum paint and the rings 
black. When the paint is dry, glue a ring 
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With this jig, the 36 small treads can be di 
at both ends by if 
of oil holes pr 


Sprockets ond lorge treads should be painted flat 


held 
ing 


‘on newspapers covering the bench. A s 
against them, as above, keeps them from 


to each disk. Secure the headlights to the 
front of the tank with screws from inside 
the body. 

Gun, ‘A turning 17” long, 1%” in diameter 
at the thick end and about 1” at the thin 
end, makes a realistic gun. If the craftsman 
wishes to avoid a job of turning, he can use 
part of a tapered stair baluster or table leg, 
the butt end of an old billiard cue, or 
small baseball bat. The gun shown w: 
made from a toy bat that cost a nickel. A 
hole is drilled through the gun about 4” 
from the thick end and it is mounted on a 
block by means of a large wood screw. The 
block is screwed to the inner side of the 
front of the tank and also to the uppermost 
steering-post shelf, as shown in one of the 
photographs. 

Rapid-fire noise maker. A wooden ratchet 
noise maker of the type used at New Year's 
can be bought for a few cents, but it may be 
less trouble to make one to suit than to 
modify a purchased one. Cut a 1” thick 
wooden ratchet wheel as shown in Fig. 4 
and screw a flat handle to it. Then glue a 
thin hardwood “tongue,” %" by 1” by 7", 
into a block. Fasten the block to one side of 


the tank and mount the ratchet wheel to 
turn on a bolt. In order that the bolt may 
not work loose in the plywood, reinforce 
this part with a piece of 14" hardwood as 
shown in Fig. 4. 

‘A turned handle spins freely on a long 
screw attached with one nut on each side of 
the flat crank. The handle may be recessed 
for one of these nuts. As the side of the 
tank acts as a sounding board, a very satis- 
fying racket is produced. 

Sprockets. ‘There are ten sprockets of 4” 
plywood, shaped as shown in Fig. 5. Several 
of them can be cut at one time by tacking 
the blanks together. 

Three sprockets are nailed to the outside 
of each side; the remaining four are nailed 
to 214” wide blocks on the inside. The posi- 
tion of these blocks is indicated by E, F, G, 
H, and I, in Fig. 2. 

‘The rear axle must be sprung into place 
before the rear inner sprockets are nailed 
to the blocks. One of the photographs shows 
the forward end of the tank with one inside 
sprocket in place and the blocks mounted to 
take the other. 

Treads. There are 44 treads, 36 of one 
kind and eight of another. ‘The 36 are little 
blocks \” by 4" by 21%". These are nailed 
t6 the sides as shown in the photograph of 
the finished tank, The nails are clinched 
over inside. The small blocks must be drilled 
for them to prevent splitting. A simple jig 
clamped to the table of the drill press, as 
shown is another photograph, will speed the 
work. One hole is drilled with the block in 
the left corner of the jig and the second is 
drilled after it has been slid to the right. 

Each of the larger treads consists of two 
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Zinc is a good, cheap plating metal 
for protection without a high polish. 
Equivalent plating requires half as 
much as does dipping in molten zinc. 

Zinc is plated in either an acid or 
an alkaline (cyanide) solution. The 
former results in a brighter deposit, 
but it has less throwing power and is 
not suited for cast iron. A simple acid- 
type solution is made as follows: 

‘ine chloride. 1% Ibs. 
Sodium chloride. 24% Ys. 
Aluminum chlorid 3 
Water . “i gal. 

This operates well at from 2 to 3 volts. 
To avoid uneven, spongy deposits, test. 
occasionally with litmus paper to make 
certain that the solution remains on 
the acid side. The character of the 
deposit is finer if minute quantities of 


pieces of wood nailed together. The dimen- 
sions are given in Fig. 6. These treads are 
nailed across the outer and inner sprockets 
as shown in one of the photographs. 

Painting. For realism use paint that dries 
without gloss. The real tanks are not shiny. 
‘Two shades of olive drab are needed—the 
darker to make the sprockets and treads 
stand out a little from the flat sides. One 
way to get a serviceable olive drab is to 
mix green paint into a sandy tan until the 
proper shade is obtained. For the darker 
sprocket-and-tread shade, add more green 
or possibly a touch of black. 

Disassemble the gun, noise maker, steer- 
ing post, wheels, and so forth, and paint 
them all, as well as the body of the tank, 
with the olive drab paint. However, do not 
paint the tongue or wheel of the noise maker. 

Next paint the sprockets and treads. As. 
semble the whole job after the paint is dry. 
A little touching up will probably be neces- 
sary to cover the nail heads on the sprockets 
and treads. 

A final touch is the addition of lettering 
or numbers to the side of the tank in imita~ 
tion of what on real tanks serves as military 
identification. The initials of the young tank 
driver might be used. 

One method of painting the 36 small 
treads quickly is to put them into a can or 
other receptacle, pour a little paint over 
them, and stir with a stick until all sur- 
faces are covered. Then drain off all surplus 
paint by tilting the can. Lay the treads on 
a piece of wire netting or tilt them up 
against pieces of scrap wood to dry. The 
sprockets and large treads are painted flat 
on a table, one side at a time. 
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mercury chloride or nickel chloride are 
added by experiment. 

‘Where the work is irregular, a 
cyanide electrolyte is more satisfac- 
tory because of its greater throwing 
power. Observe the usual precautions 
when handling and using the extreme- 
ly poisonous cyanide solutions. 

Sodium cyanide (POISON) 10 oz. 


‘Water I 
Dissolve the cyanide in the water 
warm it slightly (to 85-100 deg. F.) 
and add the zinc oxide; when this is 
dissolved, add the remaining chemicals. 

Cast zine anodes are preferable. For 
small operations, a zinc element sold 
for use in wet batteries is suitable. 
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JIGSAW PUZZLES 
GO MILITARY 


By W. L. FAUROT 


ITH home amusements gaining in 
W ooputarity, the ever-fascinating jigsaw 
puzzle is again winning favor. Such puzzles 
do not take much material, are fun to make, 
and entertaining to young and old. Further- 
more, they can be put together by single 
puzzlers or by groups, for amusement only 
or in competition for prizes. 
Modern jigsaw puzzles with a military 
motif make up-to-date, distinctive gifts. 


Pictorial subjects may include maps, maga- 
zine covers, photographs, calendar prints, 
and the like. By cutting some of the pieces 
in the shape of simple silhouettes of guns, 
airplanes, tanks, ships, and so forth, you 
give the puzzle greater interest and educa- 
tional value. Children will enjoy identifying 
the pieces fully as much as putting together 
the puzzle. 

By following the simple procedure to be 
described, even the beginner can turn out a 
good grade of jigsaw puzzle with a minimum 
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Military scenes, such os that of the warplanes 
above, make excellent subjects for jigsaw puzzles 
and interest is added when simple silhouettes of 
kindred matter are used for some pieces—designs 
such as those on the facing page. It is also good 
practice to interlock at least the border pieces HW 227 


When the picture is 
We poate Ser te onlie sds 
of the panel with o sharp plane, 
working from the corners toward the 
center. Use a file on excess poper 


of tools, labor, and expense, 
and without using hard-to-get 
materials. Very fine blades are 
not necessary to produce an in- 
teresting puzzle. Plenty of 
heavier blades are to be had 
and with these the craftsman 
can use ordinary 4%” plywood, 
which is more generally avail- 
able than the bass plywoods 
once preferred, 

The heavier material and 
coarser blade make for wider 
curves and larger interlocks 
than were formerly considered the mark of 
a good puzzle, thus simplifying the work for 
the beginner. That clean, sharp puzzles can 
be cut with comparatively coarse blades is 
evidenced by the one shown in the photo- 
graph. It was made with a blade having 13 
teeth to the inch. 

Select a clear piece of plywood slightly 
larger than the picture to allow for trim- 
ming and smoothing the edges. Prepare a 
size by soaking a small amount of flake 
carpenter's glue overnight in cold water. 
Pour off surplus water and bring the glue 
to a boil over a slow heat, taking care not 
to burn it. The flakes will liquefy. While 
the size is still warm, spread it evenly over 
the top surface of the plywood panel and 
allow it to dry. This size soaks into the wood 
and provides a good base for the paste. 

Obtain a small quantity of cold-water 
paste powder such as is sold at hardware 
stores, paint stores, and paper-hanging sup- 
ply houses. Mix in cold water to a creamy 
consistency; then add about 10 percent liq- 
uid glue and mix thoroughly. 

Prepare the picture by moistening it with 
a sponge or cloth on both back and front so 
that the paper will expand to its limit be- 
fore the paste is applied. This also eliminates 
wrinkles and bubbles. If not thus moistened, 
the paper will have a tendency to curl and 
pull away from the panel at the edges as it 
dries, 

Next, using a large brush, apply paste 
generously to the sized side of the panel. 
Brush it in vigorously, first across the grain, 
then with the grain. Apply plenty of paste, 
for any surplus will squeeze out at the edges 
as the picture is rolled down. 

Apply a thin, even coat of paste to the 
back of the picture. Lay the picture care- 
fully upon the paste-coated panel. Keep a 
wet cloth handy to clean up surplus paste. 
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Cover the panel with a clean sheet of wrap- 
ping paper and on top place a few layers of 


newspaper. Roll carefully, first from the 
center to the edges, then in all directions, 
with an old photographic print roller. If none 
is available, use a rolling pin or even a bot- 
tle. This rolling should squeeze out all air 
and surplus paste from between the paper 
and the panel and press them into perfect 
contact. 

Be careful never to place newspaper di- 
rectly against the damp face of the picture, 
as the print will transfer and be hard to 
remove. 

After rolling, clean all traces of paste 
from the picture face and the edges of the 
panel. Examine the surface for bubbles, 
wrinkles, and other poor contact, especially 
at the edges. If, in spite of all precautions, 
wrinkles do appear, pull the picture off and 
start over again. 

When satisfied that all excess paste has 
been removed, lay the panel face up on a 
solid, flat, smooth surface. Cover with a 
layer of thin waxed paper such as that used 
for wrapping sandwiches. Pad this with a 
%” thick layer of flattened newspapers. 
Place another plywood panel on top and 
weight all with magazines, books, or other 
heavy articles. A lot of weight will prevent 
warping. Leave under weight for 24 hours. 
If insufficient weight is applied or too little 
time is allowed for drying, the picture will, 
as it shrinks, pull the panel into a curve. It 
will then not lie flat upon the saw table, and 
the result will be a generally unsatisfactory 
job. 

After drying, the panél edges may be 
trimmed. Hold the panel on a bench or 
table top with a little extending over the 
edge. Trim the edges smooth with a razor- 
sharp plane, working from the corners to- 
ward the center to avoid splintering. A few 


strokes across the edge from the face to- 
ward the back with a coarse, sharp file will 
shear any remaining paper edge cleanly 
away. A piece of fine sandpaper folded 
around a wood block will finish the edges 
nicely. 

‘Trace the figure patterns on thin paper 
ruled off into %4” squares by following the 
outlines from point to point on the smaller 
squares in the drawing. Coat the back of 
the paper with rubber cement, and also the 
surface of the picture where the designs are 
to be placed. When the cement has dried, 
apply the designs and smooth them down. 
After sawing, the paper will peel off easily 
and the remaining cement can be rubbed off 
with a finger tip or a soft eraser. If the 


FINISHING LEATHER ARTICLES 


Final sanding of the back removes 
small fibers torn loots by swig. 
Turn the assembled puzzle over on a 
flot nel and hold it together 
with Batters. Sand with the groin 


maker prefers, he can cut out 
cardboard patterns and simply 
draw the designs with them on 
the picture. 

Saw with the picture side up 
and the teeth of the blade 
down so that splintered edges 
will be on the underside, Big 
puzzles can be cut in two for 
easier handling, but be sure to 
saw a good key on this bisect~ 
ing cut, as well as on all other 
border pieces. When making 
cuts parallel to the edge, keep 
them inside of these first keys. This applies 
to all cuts leading in from the edge. 

As the pieces are sawed, assemble them 
on a tray or a piece of plywood, When all 
are cut out, lay another flat piece on top 
and turn all over together. Remove the top 
panel and brad small strips of wood around 
the outer edges of the puzzle. These battens 
must be thinner than the puzzle stock. Push 
together the sawed pieces, holding them 
with the strips so that the back may be 
sanded smooth. Sand with the grain to re- 
move all the small fibers torn loose by the 
saw. Finish with fine sandpaper. Do not 
round off the edges. Shake or blow all dust 
away, turn over, inspect for loose paper 
edges, and paste them down. 


[ LEATHER CRAFT] 


Finish laced edges of leather articles by placing the laced edge on a smooth 
surface. Tap the lacing lightly with a smooth hammer. Clean and polish natural 
and dyed leather with saddle soap. Apply a thin coat with a soft damp cloth and 
rub the surface lightly. Let it dry a few minutes; then polish with clean, soft 
cloth or use the palm of the hand. Work all new leather well between the hands 
to make it soft and pliable. To produce a high luster, a commercial polishing 
solution may be applied and the article polished according to directions. Too 
much wax, however, will cause the leather to become hard and crack. 

Recondition used leather articles by cleaning them several times a year or as 
White 


often as needed. Clean them with saddle soap or some mild white soa} 
shoes, if made from a good grade of leather, may be cleaned with saddle soap and 
then a high grade of white shoe polish, applied according to directions. Slide 
fasteners on leather articles may be made to move easier if a drop of light oil is 
applied to the slide. Too much oil will cause the tape to deteriorate. Worn lacing 
should be replaced immediately with new to prevent excessive wear to the edges 
of the leather, 


POPULAR SCIENCE MONTHLY SHOP DATA 


By JOSEPH ARONSON 


'HIS simple chest, which derives from the 

Colonial but will be equally harmonious 
with modern or Colonial furnishings, is a 
project well within the scope of the amateur 
cabinetmaker. It was planned as an acces- 
sory piece for a small dining room to hold 
silver both flat and tall, but it will just as 
well serve as a console chest in a hall, a 
record cabinet in the living room, a buffet 
server, or the like, 

‘The choice of woods will determine the 
character of this piece. Walnut or mahogany 
will produce a refined and conventional ef- 
fect, especially if the grains are nicely 
selected. Oak will give the chest a heavier 
quality, while pine or fir yield a feeling of 
country simplicity. Since each creftsman 
will have a specific room in mind, he will 
probably choose the wood on the basis of the 
chest's ultimate place and purpose. The 
neutral solution, of course, would be a 
painted finish, and this is also a safe choice 
for the less confident craftsman, 

The body of the chest is a simple box 
structure of plywood panels with a frame 
separating the drawer compartment from 
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the larger one below. This frame projects 
%" in front, producing a banded effect which 
is carried around the sides by gluing \4" by 
%" strips to the side panels. The top is 
molded, or a molded effect is obtained by 
mitering around the edges of the plywood 
top a %” half-round molding. A %" plywood 
panel is doweled to the sides to form the 
floor. Both this and the partition are made 
%4” short in back to allow for the back 
panel, while the sides and top are rabbeted 
\4" by 14” to receive this panel. 

‘The design is definitely improved by using 
the grain of all the wood in the chest section 
horizontally, and so far as possible cutting 
the doors and sides out of continuous grain; 
certainly the two doors should be cut out of 
one piece. As the doors are hinged on the 
side, the exposed ends show cross grain. It 
would be desirable to veneer this edge of 
each door with a strip from waste plywood. 

Assemble the base framework separately 
and attach it to the chest with screws, or 
dowel and glue the two units together. 

‘Suggestions for a drawer arrangement for 
fiat silver appear in the accompanying 
drawings. Knives must be stored individual- 
ly, but spoons, forks, and butter knives can 


Above and ot right ore detailed the 
main construction points for this 
silver chest. The screw holding the 
door knob is put in at an angle 


be kept in groups. In the knife compart- 
ment, fit a series of small blocks separated 
by the thickness of a knife handle, and an- 
other row opposite, spaced to receive the 
blades. Paste felt on the drawer bottom; 
then cover the exposed sides of the blocks 
also. Attach them with screws from beneath. 

Arrange all the spoons, forks, and other 
pieces in stacks in the remaining drawer 
space. Draw around them and transfer the 
resulting pattern to a thick block of pine or 
balsa wood. Band-saw two pieces—one for 
the handles and one for the bowl ends. 


ee 
X 


x 


L 

No. 

Pe, Description, xz ™ & 
1° Top (plywood) % 16 32 
1 Half-round molding 5 68 
1 Floor (plywood) % 15 30% 
2 Sides % «154 18% 
1 Partition front (solid) % 2 32 
1 back "  &% 2 30% 
2 sides % 2 12% 
1 "panel (ply.) % = 12% 271s 
1 Back panel (plywood) % = 18% 31 
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Description 

Drawer front (ply.) 
"bottom 

sides (solid) 

back =” 


Band molding 
Doors (plywood) 


Note: AN dimensions are given in inches 
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Outside-Closing Collet Chucks Hold Work in Small Lathe 


aij yapen pen Fr. 
20-5 INCLUDED ANGLE 
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DIMENSIONS NOT SHOWN, 


[ARE SAMEAS ABOVE. E=%5 OR 


These adapters, turned from tool steel, take work 
up to full diameter of the hole through the spindle 


~ "THESE outside-closing collet chucks will 
take work up to the full diameter of the 
hole through the lathe spindle. They should 
be turned from tool steel so that they can 
be hardened and tempered, although, if 
necessary, they may be used unhardened. 
The accompanying drawings show typical 
coliets for 14", %”, and 14” stock, but any 
size can be made up to the spindle bore. 

Bore, recess, and thread the shank ex- 
actly like the small faceplate of the lathe. 
Then screw the piece on the spindle nose, 
turn the outside, cut the threads for the 
closing nut, and drill the hole for the work 
slightly undersize. This hole should be fin- 
ished with the utmost accuracy. If the 
collet is to be hardened, the hole should be 
brought to finish size afterwards with a 
tool-post grinder. ‘The slots are, of course, 
cut before the piece is hardened——either by 
hand or with a thin metal-slitting saw of 
small diameter. 

File or mill two flats on the shank end for 
a wrench to fit over, or drill a 1%" hole as 
shown for insertion of a spanner to aid in 
unscrewing the collet from the spindle. 

‘The clamping nut is turned from the same 
steel stock with an internal taper cor- 
responding to that on the collet chuck. 
Adapter bushings for in-between sizes of 
work are turned outside to fit the collet, 
then inserted and drilled through, and final- 
ly slotted. The work must never be smaller 
than a slip fit in the collet or adapter. Never 
close the clamping nut without work in the 
hole.—G. 8. LAWRENCE. 


Micrometer Head and Anvil Form an Accurate Depth Gauge 


‘Two ways to increase the scope of pre- 
cision measuring instruments so that one 
will do the work of several are illustrated. 
Figure 1 shows how a standard micrometer 
head was fitted with an anvil to make it a 
highly acc:zate depth gauge. The anvil was 
machined from cold-rolled steel, casehard- 
ened, and chromium plated. It has a .500” 
hole to fit the clamping diameter of the 
caliper head, and is secured by a knurled 
serew. The foot surface was ground from 
an arbor and lapped true. 

To increase the measuring range both of 
this depth gauge and of standard telescop- 
ing gauges (Fig. 2), a piece of 11/32” tub- 
ing of exactly .250” inside diameter is 
slipped over the spindle or plunger. Master 
rods 1”, 2”, or 3” long can then be slipped 
into the tube against the square end of the 
inside member to extend the measuring 
range. Be sure all parts are clean when 
assembling them.—FRANK J. ScHMrrr. 
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Figt 


jes making it necessary for a single 
tool to do the work of several, these drawings show 
how stondard gauges may be stepped up in range 


HISELS date from earliest antiquity 

when men first began carving on stone. 
Today they are used in almost as many 
shapes and sizes as there are jobs to do, and 
are indispensable tools of workers engaged 
in industry and art. Some chisels are flat, 
others hollowed or saucered; their points 
and weights vary according to their intend- 
ed use; some handles are socketed, others 
tanged, and some chisels have no wooden 


Question Bee 


handles at all. There are percussion chisels, 
always used with a mallet, and there are 
pressure chisels used without a mallet and 
depending entirely upon hand pressure. The 
photographs below show a selection of ten 
chisels used commonly by machinists, car- 
penters, or wood carvers. How many of 
them can you name correctly? Study the 
pictures, write your answers, and turn the 
Page upside down to check them, 
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Using the spindle shaper for f 
molding on a bench leg. A pointed 
stick clamped to the table serves as 
@ starting pin to guide the first cut 


By 
EDWIN M. LOVE 


URVED work done on the 

spindle shaper really demon- 
strates the full scope of that 
versatile machine's decorative pos- 
sibilities, putting within reach of 
the home craftsman the profes- 
sional touches usually associated 
with the fine woodwork in studios 
and showrooms. There are but a 
few rules to be followed in turn- 
ing out excellent freehand pieces. 
Most of them concern setting up 
the work, precautions for safety, 
and the use of fences, patterns, 
and jigs; otherwise the procedure 
is much the same as for straight 
work, 

How is a shaper set up for free- 
hand work? Select the desired 
cutter and mount it on the spindle 
with the cutting edges facing in 
the direction of rotation, as in 
straight work. ‘The depth collar 
used as a gauge in shaping curved 
work is usually placed below or 
above, or sandwiched between two 
cutters when it is desired to make | 
moldings on both corners of an 
edge at once. Obviously collars 
larger than the cutter used below 
or above must be placed where 
they will not touch the work. One | 
part of the edge must remain un- 
cut for the guiding collar to rub 
against. Any attempt to shape 
the entire edge freehand is likely 
to result in ruined work and per- 
haps injured fingers. Always test 
the setup by making a trial cut on 
waste wood. 

What is the way to prepare 
work for freehand shaping? Band-saw or 
otherwise cut it to profile and finish the edge 
smooth. ‘The shaper will follow exactly all 
irregularities in the guiding edge, and re- 
produce them in the molding, so the edge 
must be true and smooth. Examine the 
depth collar for rust, because a coating of 
rust cuts like emery and will destroy the 
guiding edge. Also remove any accumula- 
tion of resin by scrubbing the collar with a 
wire brush and cleaning fluid. 

How is freehand work started? If the 
shaper has a starting pin, insert it in a hole 
ahead of the cutter, pivot the work against 
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- Curved Work 


ON THE 


‘Spindle Shaper 


it, and swing the piece slowly into the rotat- 
ing cutter, preferably where it will cut with 
the grain, as in Fig. 1. A pointed block, 
clamped to the table as in the photograph 
at the top of this page, may be used instead 
of a pin. When starting at the end of the 
work, slide it toward the cutter in the path 
it will take. After starting, move away from 
the pin and guide the work on the depth 
collar alone, advancing the piece against 
rotation. Never feed work with the cutter, 
that is, in the direction of rotation, for the 
knives will snatch the stock from the hands, 
and the fingers may be drawn into the cutter. 


STARTING TO SHAPE 
‘THE EDGE OF A SHIELD 


NOTCHED FENCE IS, 
USELESS FoR MOLOING. 
‘SEGMENTS. 


FG.5 


INUNE Witt, 
SPINDLE 


FG6 


‘SHAPING OUTER CURVE OF 
CHAIR-RAIL TOP 


MrrERED ENO 
AUXILIARY FENCE ANO ITS USES 


SHAPING INNER CURVE 
‘OF CHAIR-RAIL TOP 


Can the cutter be guarded in freehand 
work? Figure 2 shows two types of guards 
used on some machines. Always exercise 
care with a shaper; it is a safe machine if 
proper attention is directed to the task of 
the moment. Never try to shape small pieces 
in the hands; use some kind of jig. 

Does inside shaping require special set- 
ups? Shaping of cut-out sections is much 
like outside work. Drop the piece over the 
cutter, start the machine, and feed slowly 
against the knives. With small holes it is, of 
course, difficult to use a starting pin. 

Is there a way to shape the entire edge of 


the stock? Pattern shaping is the solution 
to this. Cut out a template, say from 1” 
stock, finishing the edge smoothly. If a 
depth collar of the diameter of the smallest 
part of the cutter is available, make the pat- 
tern the same size as the finished piece; 
otherwise it must be larger or smaller in 
accordance with the diameter of the depth 
collar used. Drive two or more screws or 
nails through the pattern and sharpen the 
points, or use flat prongs like glazier’s points 
set with the grain, Press these into the work 
and handle the assembly like a solid piece, 
with the pattern above or below and the 
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Shoping the inside of a ring with the assistance 
of o notched board used as a fence. A concave or 
convex fence is substituted for molding segments 


Cutting beads on the face of a segment with the 
help of an auriliary fence and o curved gi 
The high front of this type fence can also be 
used fo support the face of @ wide or long board 
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imming @ rough-cut disk and moldin 
ed in one operation with the 
|. The disk is turned on a metal point 


depth collar following the pattern edge, 
which should be waxed or soaped to reduce 
friction. Ball-bearing collars that roll along 
the guiding edge are available. These pre- 
vent scoring. 

Pattern shaping is excellent for making 
duplicate parts. Cut a stack of blanks 
roughly in a box jig with the band saw, and 
use the pattern for truing and molding the 
edges of one at a time, as in Fig. 3. 

Can special fences be used? A notched 
board bolted to the table, as shown in one of 
the photographs, is satisfactory for shaping 
the inside as well as the outside of circular 
work. The stock is pressed into the notch 
and slid past the cutter. No guiding collar is 
used. However, this type of fence is not suit- 
able for segments, as the ends of the work 
would receive no support. Instead, a fence 
curved to the same radius is substituted, 
concave for molding convex curves, convex 
for shaping concave ones, as in Fig. 4. An 
auxiliary fence constructed as shown in Fig. 
5 is useful for several operations. The high 
front gives support “or face shaping on wide 
or long boards, and for face work on seg- 
ments, as shown in one of the photographs. 

What is a pivot jig? This is illustrated in 
another photograph. A metal point or a 
dowel pin is set in a baseboard, which is 
clamped to the shaper table with the spindle 
projecting through a hole. The blank, cut 
roughly to shape, is forced on the point; the 
jig is pushed forward until cutting depth is 
reached, and then clamped in position. 
Rotating the blank against the cutter shapes 
it to a circle. 

How are compound curves shaped? Lay 
the convex side of the work on the table and 
feed it past the cutter, rocking it to keep it 
at right angles with the spindle at the cut- 
ting point (Fig. 6). If the work is bowed 
but in a plane, a fence is useful. Mold the 


Using a miter gau; 
for tenoning the e 
keops the work from er 


bscured here by the fence, 
@ bench leg. The clam 
jing away from the cutter 


hollow side by sliding it over a crowned 
block clamped to the table, as in Fig. 7. It 
is usually necessary to raise the cutter ex- 
tremely high so that the ends of the work 
will clear the table. 

Has the shaper any other uses? Drum 
sanding is easily done if the speed is re- 
duced to about 2,000 r.p.m. to prevent burn- 
ing the wood and glazing the sandpaper. 


SHAPER CUTTERS 
SHAPER DEPTH COLLARS 


Drum sending on the shaper. For this the 
must be reduced to about 2,000 r.p.m. to pi 
glozing the sandpaper and causing work to "burn" 


The sandpaper sleeve should be put on so 
that the lap follows rotation, to prevent it 
from peeling back. 

How is a miter gauge used with the shap- 
er? Clamping arrangements are usually 
necessary to prevent creeping of the work. 
This is one means of performing multiple 
shaping, and the ends of pieces can be mold- 
ed, grooved, rabbeted, and tenoned (Fig. 8). 


Modernistic Candlestick with Double Shaping Cuts 


Making this attractive piece will give the craftsman plenty 


of practice in double shaping cuts, as the accuracy of the 
quarter-rounds depends on careful adjustment of the cutters. 


SAFETY 
ANOLE! 


The moldings can be made with standard knives. Use two 
hardwood blocks, preferably ripped from one piece of stock, 
for matching grain. Cut to size and smooth the upper block, 
shaping it freehand with a strip of wood screwed to the 
underside-for a safety handle. Cut the outer or step molding 
first, then the other. Shape the base and screw it to the 
upper block. Bore holes for the candles, stain, and varnish. 
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HIDDEN WIRING CAN BE TRACED under floors and 
behind plaster, wood, thin tile, or concrete walls 
or partitions with a new high-frequency detector 
that aids electricians in finding forgotten circuits 
and plastered-over junction boxes. The detector 
plugs into any standard 110-volt A.C. socket. 
‘When it is held over a concealed outlet, conduit, 
armored cable, or any other metal fixture, violet 
high-tension sparks issue from a metal electrode 
at its tip, revealing both the location and the 
shape of the hidden object. 
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CORRUGATED FLOOR RUNNERS are being 
made of an asphalt composition to 
take the place of rubber in hallwa: 
basements, and other places where a 
nonskid, waterproof covering is de- 
sired. Mats for smaller areas and 
treads for stairways are also avail- 
able. Runners come 36” wide in 
lengths of 30’, mats are from 2 by 3! 
to 3’ by 6’, and treads are in two sizes, 
9” by 18” and 9” by 24”, 


ELEVEN SCRAPING BLADES on the new 
type wood scraper shown below do the 
work of paint and wood scraping 
many times faster than the old one- 
blade tool and save time on much of 
the work on which sandpaper, steel 
wool, files, and wire brushes are used. 
‘This new scraper removes calcimine 
with great speed, and may be used on 
rough, painted, enameled, varnished, 
or shellacked surfaces. 


‘A PAINTBRUSH WITHOUT BRISTLES, this 
roller has been developed for cover- 
ing walls, ceilings, and other large 
surfaces, and is especially adapted 
for use with cold-water paints. The 
color is mixed as desired and a lit- 
tle poured into a cake pan or other 
flat, square container the width of 
the roller. The roller is dipped in it 
and then applied to the wall. Mar- 
gins are finished with a brush. The 
roller is easily cleaned with water. 


BLACKOUT ACCESSORIES FOR THE HOME 


PLASTIC TRACKS FOR WINDOW EDGES 
offer a solution to the problem of 
eliminating cracks of light at the 
edges of blackout curtains. The 
strips are installed permanently on 
both sides of each window, and per- 
mit easy raising and lowering of a 
curtain while holding it flat against 
the window frame. They are fin- 
ished in either black or white, have 
a high, natural luster that needs no 
polishing, and in many cases form 
an attractive edging for the win- 
dow frame, 


FLAMEPROOFING DRAPERY, 
upholstered furniture, and 
clothing is done with the 
aid of a new chemical that 
can be sprayed onto the 
fabrie from an ordinary 
garden sprayer. The chem- 
ical is marketed as a pow- 
der and is dissolved in 
warm water for use. It is 
effective on any type of 
cloth fabric or paper. The 
material treated will char, 
but will not burst into 
flame. Small articles of 
clothing, such as chil- 
dren's dresses and the like, 
may be rinsed in the solu- 
tion. The chemical with- 
stands dry cleaning, but 
must be renewed after 
laundering. 
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A NOVEL 
SALT AND PEPPER SET 
DESIGNED BY 
JUAN OLIVER 


‘OR the craftsman in wood who 

‘aspires to some very simple 
figure work, here is a salt shaker 
in naval style—a sailorman. The 
example shown was made of ma- 
hogany, and the head was fin- 
ished a natural wood color with 
shellac only. 

Mount a 14” by 114" by 3%" 
turning square between lathe cen- 
ters and turn the head, cap and 
neck. The %" hole through the 
body can be bored on the lathe or 
the drill press, but first bore the 
recess about 4” deep with a 1%” 
bit. 

From the shoulders down the 
figure is square, with slight roun 
ing of the corners and edges. 
Legs are indicated by a tiny V-cut 
in the middle, fore and aft. ‘The 
Risciscuhat aoantiecphste of Golty Shut kaviecteallyamy Ste ate cubsepaxstely and gives 
34” fell. His tonned fore ond hands ore natural mehogany an Rear reo Ce Gry 

for the gun, which is painted 
black. Bore shallow holes for the 
| eyes, and 12 or more 1/16” holes 


evenly spaced in the cap. Finish 
with lacquer, japan colors, or 


5 DIA. enamel. Fit the smaller bore with 
a cork. 


- For a companion pepper shaker, 
| 9 Squares duplicate the construction, but drill 
| 1 1 3/64” holes in the cap. If desired, 

| the pepper shaker can be painted 
a. " tt navy blue instead of white. 


7 T Don’? discard the bucket in 
which house paint comes until you 

—— = have scraped out the small quan- 
| I tity of paint remaining. Drained 

| } of extra oil and thickened with 

} | whiting, these paint remnants 
make an excellent putty. Since 

putty is almost always painted, 
the color of the left-over paint 
does not usually matter—T. L. 
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Copper Gauze Keeps Handle of Soldering Iron Cool 


Some modern electric sol- 
dering irons have fins that 
dissipate the heat and pre- 
vent the handle from getting 
uncomfortably hot. If yours 
is not so equipped, you can 
keep the handle cool by wrap- 
ping copper gauze from an 
old kitchen scouring pad 
around the shank as shown 
in the accompanying photo- 
graph. Fasten it in place with 
wire. If one does not give 
enough of a cooling effect, 
use two.—W. C. WILHITE, 


Slotting End of Bicycle Axle 
Aids in Tightening Nut 


‘Wuite fixing my bicycle recently, it was 
necessary to hold the axle rigid so that I 
could tighten the nut that keeps the axle in 
the frame. I found that by slotting the end 
of the axle with a 
hack saw, I could 
easily hold it sta- 
tionary with a 
some ee unite, Knife for Mounting Snapshots 
tightening the axle Made from Steel Pen 
nut with a wrench 
in the usual way. A HANDY knife for making double cuts in 
Do not saw a deep album pages to receive the corners of 
slot. Only enough photographic prints can be made by insert- 
to give the screw ing a steel pen nib, point first, in a penholder 
driver a fair hold and sharpening both edges. Use the print 
is needed.—R. B. to locate the cuts—OLIVER BANDELIER. 


TYPES OF SOCKETS TO USE [ELECTRICAL] 


The choice of an electrical socket or receptacle should be governed by its 
intended purpose and by the location in which it is to be installed. Where the 
floor is often damp or wet, or of a conducting substance such as soil or metal, 
porcelain or composition sockets are required to lessen the likelihood of shocks. 
If an ordinary pull-chain socket is used, an insulating link should be inserted 
in the chain, Make sure that the grounded wire goes under the silvered screw, 
which is the terminal of the socket’s screw shell. 

If lamps of high wattage are to be used, the sockets should be porcelain, for 


extreme heat will cause the fiber lining of brass sockets to deteriorate. 
Push-switch sockets are suitable for small boudoir lamps and the like, as 
they eliminate the danger of pulling the lamp over when turning it on—a 
possibility always present if a pull switch is used. 
Sockets on drop and extension cords should preferably be of porcelain or 
composition. If brass sockets are used, the caps should have insulating bushings 
where the cord is taken out. 
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High Speed Drill 


BUILT TO FIT LATHE TAILSTOCK 


By C. W. WOODSON 


HOPS engaged in making certain types 

of small parts for war production will 
find this high-speed lathe tailstock drill a 
timesaving attachment. If castings cannot 
be obtained, it might be constructed from 
steel plate and shafting, welded together. 

‘The ball-bearing motor and spindle (Fig. 
1) make it possible to run very small drills 
at the high speed necessary for free cutting, 
which few drill presses will attain—a No. 80 
drill, for example, must run at over 30,000 
rp.m. to reach the recommended speed of 
110 feet per minute in drilling soft steel. 
‘The lathe chuck affords a convenient means 
of holding work, and the indexing head may 
be used for spacing radial holes if the tail- 
stock is set over as necessary. 

‘The wooden pattern (Fig. 2) is glued up 
of jigsawed and turned parts. Core prints 
are added to the spindle housing so that the 
bore through this part can be cored-in at 
the foundry. This lightens the casting, gives 
a better section of metal, and saves con- 
siderable drilling and boring. 

‘The gray-iron casting, after being cleaned 
of all traces of foundry sand, was chucked 
as in Fig. 3 and a facing cut was taken on 
the outboard end of the motor bracket with 
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a heavy cemented-carbide tool. ‘The hole for 
the motor shaft and bearing housing was 
then bored (Fig. 4) at the same chucking. 

Facing the inside of the motor bracket 
was a little more difficult because of the 
projection of the spindle housing; this, how- 
ever, was accomplished with an over-hang- 
ing boring bar as in Fig. 5. 

‘An improvised setup was used in boring 
the spindle hole. This consisted of a fly 
cutter turning between centers and a drill- 
press vise fastened to the cross slide, in 
which the work was clamped, as shown in 
Fig. 6. By carefully adjusting the cutter 
and taking a number of light cuts, a perfect 
fit for the bearings was obtained. ‘The outer 
race of a ball bearing served as a plug 
gauge. The tailstock spindle was similarly 
used in boring the smaller diameter. 

Oil holes were drilled for the bearings, 
and the 4” hole for the clamp screw, which 
locks the attachment on the tailstock spindle, 
was then drilled with the work held in the 
vise. The slot in the clamping lug was cut 
with a hack saw. One half of the hole was 
then opened out to 5/16” and the other half 
tapped 5/16”-18 to receive the screw. 

‘The high-speed motor used is of the uni- 
versal, ball-bearing type, similar to some 
vacuum-cleaner motors. Holes for mount- 


At left, the assembled wood pattern, which is glued 
up of jigsowed and turned parts, Note the core prints 
added to the spindle housing x0 that the bore through 
this port con be cored-in at the foundry. Above, how 
the facing cut is made on the outer end of the casting 


At the same chucking, the hole for the motor thaft and 
bearing housing is bored os shown at the left below. 
Because of the projection of the spindle housing, it 
is harder to face the inside of the bracket, but it is 
done (below, at right) with an overhanging boring bar 


TO CLEAR MOTOR 
BEARING 


@ 


rar S16) 


(@)) 
ront / 


Working drawings of the parts for 
the bracket, spindle, end cap, and 
pulleys. The holes for mounting 
the motor are located accurately 
by applying chalk to the motor 
bose and rapping it with o soft 
hammer while it is held in place 
fon the bracket. If castings a 
unobtainable, bracket and Koning 
may be made in two parts a 
Gested in the sketcher of right 


BALL-BEARING MOTOR 


BEARING RACES 


pera C oN 


PUSH FTN BEARING 


a 


Bensreer 


aver over 
OR WELD 10 


7 
Saw stor 


STEEL SPINDLE HOUSING 


ing it accurately were lo- 
cated by chalking the base 
of the motor and rapping it 
with a soft hammer whil 
it was held in place on the 
bracket. This left a chalked 
impression around the hole 
and after being accurately 
centerpunched they were 
drilled. The holes were 
counterbored for fillister- 
head screws and the motor 
was mounted in place 

A steel spindle was ac- 
curately turned to the 
dimensions shown in the 
drawings. The outboard end 
was threaded in the lathe, as 
shown in Fig. 7, to receive 
the small precision chuck 
purchased for use on this 
accessory. Threads were 
also cut on the inboard end 
for a lock nut, shown with 
the spindle parts in Fig. 8 

An end cap for the spindle 
was made from a thin steel 
disk and set in place for 
drilling the screw holes inte 
the casting, as shown in 
Fig. 9. Single-row ball bear- 
ings such as No. 202 are 
used, The rear one is 
cured with the lock nut, the 
spindle assembly slipped in- 
to its housing (Fig. 10), and 
the end cap screwed on. 

Pulleys were turned from 
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» stock, centerdrilled (Fig. 11), 
and mounted on a mandrel for the last 
finishing cuts as shown in Fig. 12 
Great care should be used in turning 
these as they must be perfectly bal- 
anced and run dead true. The large 
pulley is secured with a nut and wash- 
er on the motor shaft, and the small 
one driven tightly in place on the drill 
spindle. With the chuck screwed on 
and an endless belt slipped over the 

lleys, the drill is ready to mount on 
the tailstock spindle, as shown in 
Fig. 13. 

In drilling very small holes 
tremely high speeds and light feeds are 
recommended, particularly when a 
coolant is used. Except in drilling cast 
iron, high speeds cannot be maintained 
without a suitable lubricant, as pointed 
out on page HW 130. (Aug. '42 issue). 

The best speed and feed for a very 
small drill is dependent on variable 
factors and no set rule can be laid 
down, However, a table on the page 
opposite will serve as a guide in de 
termining the most effective speed for 
each job. Tables showing how fast 
drills of various sizes must be driven 
to attain recommended cutting speeds 
may be found in machinists’ hand- 
books and menufacturers’ catalogs. 
Small drills must be properly ground 
and honed for maximum efficiency, 


At left, drilling the small pulley. Below at 
jeft, machining the large. pulley on an arbor 
between cen! 


rs. The completed drill with 
fhe belt in place is shown directly below 


| 
SHEET METAL, 


Jig Forms Right-Angle Bends 
in Wide Sheet-Metal Work 


Near right-angle bends in sheet metal up 
to 27” wide can be formed easily with a 
simple jig made from a 64” length of %” 
by 1” by 1” angle iron, A section 4” long 
is cut out of one side and the piece is bent 
double at the center of this part so that the 
sides touch. It is sprung apart to insert 
the sheet metal, With the open end fastened 
in a vise and a C-clamp at the other, as 
shown in the drawing above, the work is 
bent over by hand as far as possible. A 
mallet is then used to flatten the bend 
gradually to a sharp angle. The outboard 
end of the fixture is supported with one hand 
or by a length of pipe or lumber placed 
under it—R, BoertiNcER, 


Improvised Wood-Boring Tool 
Makes Smooth-Bottom Holes 


IN MAKING a poker-chip rack and similar 
work, the boring of flat-bottom holes pre- 
sents difficulties. A centerless wood bit will 
do the trick if the right size is at hand. In 
the absence of such a bit, a tool may be 
improvised by turning a piece of hardwood 
to the dimensions given below and driving 
into its end two corrugated fasteners with 
the edges filed and sharpened as shown. 
It is necessary to have the two bevels 
facing in opposite directions. The neck of 
the tool is placed in the chuck of the drill 
press and run at high speed, Because the 
steel in the fasteners is soft, it is best to 
bore the holes first with an ordinary bit and 
smooth the bottoms with the special tool 
afterwards. However, if kept sharp, the tool 
will do the whole job of boring in soft or 
medium-soft wood.—L. L. GIBsoN, JR. 


[DEPTH OF | 
‘WANTED. 


DaIVE IN 
‘CORRUGATED 
‘TURNED FROM FASTENERS 
MARDWOOD ‘AND FILE EDGES 


(7 YOEXTEND Hg 


Two corrugated fasteners ore driven into the end 
of the turning ond shorpened to form cutting edges 


CUTTING SPEEDS FOR DRILLS 


‘The most efficient cutting speed for drills varies with the material being 
worked, the feed, and the coolant or lubricant used. For drills up to 4”, the 
feed may be from .001” to .0045” per revolution. ‘The following table gives sug- 


gested starting speeds in feet per minute 


figures will serve as guides, but the operator must be governed by the action of 
the drill and increase or reduce the speed accordingly. Carbon-steel drills 


should be run at about half these speeds. 


Aluminum... ‘i 250 
Brass and bronze .. 200 
Cast iron—soft 120 
Steel—soft.... 110 
Malleable iron... 85 
‘Magnesium and its alloys 300 


POPULAR 


[SHOP PRACTICE] 


for high-speed steel drills only. These 


Cast iron—hard....... ~. 80 
Tool steel 60 
‘Monel metal -. BO 


Stainless steel—hard . 
Chilled cast iron 
Manganese steel ... 


SCIENCE MONTHLY SHOP DATA 


HW 347 


Converting Oil Burners 


CARL T. SIGMAN DISCUSSES THE PROS AND CONS OF AN 


HALL I convert my oil burner to coal 

or not? That is the question troubling 
Some hundreds of thousands of users of oil 
fuel who live along the Atlantic seaboard 
and in Oregon and Washington. To these 
two areas, so far apart, oil has come largely 
by tankers, and there's the rub, because 
some of them are now at the bottom of the 
sea and others are carrying high-octane 
gasoline and engine oils to faraway places to 
help win the war. 

However, it's safe to say that 50 percent 
of the domestic grades of fuel ofl consumed 
during the previous heating season will be 
available this winter. And it seems prob- 
able at this writing that there may be as 
much as 75 percent available, with an out- 
side possibility of 85 percent. In other 
words, you will assuredly have to get along 
with 15 percent less oil, probably 25 percent 
less, and possibly as much as 50 percent less 
if you live in areas heretofore served mainly 
by tankers. 

If you are fortunate enough to get as 
much as 85 percent of the oil you normally 
use, your best bet is to clean the oil burner 
and generally raise the efficiency of your 
heating system to its maximum. Then in- 
vest in storm windows and doors or weather- 
stripping, and close off unused rooms where 
possible. Keep bedroom doors shut at night 
when windows are open. Insist that children 
do not run in and out of the house, thus 
allowing precious heat to escape. Don't let 
hot-water taps run unnecessarily. Turn the 
thermostat down to about 55 deg. at night. 
Keep the temperature down to about 65 
deg. during the day. 

But if you are to get less than 75 percent 
of the previous year's requirements, look 
into ways of converting your furnace tempo- 
rarily to coal or coke. Gas, of course, is an 
ideal though somewhat expensive fuel for 
automatic heat, but you may find it quite 
difficult to obtain a suitable gas burner. 
And your local utility company, which uses 
both coal and oil to manufacture gas— 
unless your community has the natural 
variety—has been affected by the same 
problems of transportation plus the stepped- 
up needs of war industries for gas. There- 
fore, it may very well refuse to give you 
more gas than you are now using. Conse- 
quently any conversion will almost have to 
be to coal or coke. 

‘That being the situation, first consult your 
coal dealer to determine if he can guarantee 
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you sufficient fuel in case you do convert. 
Ir he can, you have surmounted your first 
hurdle, but it will be difficult to get the 
automatic heat you have been accustomed 
to even if you have the money to spend, 
because on September 30 the manufacture of 
stokers ceased, though a few are still avail- 
able. Besides, since the emergency is only 
temporary, you will naturally want to begin 
reusing your oil burner as soon as oil in 
satisfactory amounts is again available. 
On these pages are shown two cutaway 


GUN-TYDE 
OIL BURNER 


This type of cil burner con readily be converted 
to take coal. OF the 1,250,000 oil burners now 
in use, about half could be adapted, if necessary 


to Use Coal or Coke 


ACUTE PROBLEM BROUGHT ON BY WARTIME SHORTAGES 


drawings of a conversion unit now on the 
market which can be installed in two or 
three hours in a boiler that previously 
burned coal. Once the installation is com- 
plete, you can shift back and forth from 
coal to oil and oil to coal in a short time 
as you have either coal or oil to use. This 
unit consists of 24” grate, bearing blocks 
upon which the grates rest on top of the 
fire-brick combustion chamber, a port for 
removing ashes, an ash hoe, and a clinker 
hook. You can readily see that this installa~ 


PORT FOR 
ASH REMOVAL 


Sloman nano 


One of the simplest kinds of conversic 
costs from $30 to $40, according to si 
work of installation takes from two to three hours 


tion can be used only with a gun-type oil 
burner. Your thermostat continues to con- 
trol the heat by starting and stopping the 
fan of the disconnected oil burner, thus pro- 
viding a forced draft when more heat is 
needed. When your thermostat does not call 
for heat, your fire is banked. 

However, this system, which lacks a grate- 
shaking device, has obvious drawbacks. 
For the most efficient conversion, the oil 
burner should be detached, the fire-brick 
lining removed, and the old grates reset in 
place, if you are fortunate enough to have 
them stored away somewhere. More than 
likely, however, you are one of those who 
disposed of the ‘grates and ash-pit doors 
long since. So note down the type, number, 
and size of your boiler and write the manu- 
facturer to see if he can supply you with 
these missing parts. 

Many basic units were originally made to 
burn either coal or oil. It you have such a 
unit, you can get and install the interchange- 
able units with a minimum of bother, pro- 
vided the manufacturer still has them in 
stock. 

But suppose you can neither find your 
old grate nor buy one like it, your chances 
of keeping warm this winter with coal are 
still good. On the market are several types 
of round and rectangular grates with easily 
installed shakers which may be fastened 
by angles to the sides of the boiler or sup- 
ported by legs resting on the ash-pit floor, 
With such units the use of stove, egg, or 
chestnut coal is recommended, while with 
the units requiring a forced draft you should 
use anthracite pea coal. 

Since it has been estimated that from 43 
to 79 percent of oil-burning, house-heating 
systems are potentially convertible, there 
is a patriotic responsibility on the part of 
people who can use coal to do so, because 
there simply isn't going to be enough oil to 
go around, not only this winter, but probably 
for a winter or two beyond. Some will say, 
“Why should I go to this expense and in- 
convenience simply because I have a con- 
vertible unit?” The best answer is the fact 
that some men are being ordered—but not all 
—to go to war simply because they happen to 
be within certain age limits and without 
grounds for deferment. Their responsibility 
is no greater than that of those at home. 
If your number comes up in the conversion 
draft and you can make the change, it's 
your duty to convert. 
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Bed Tray 


AND 


Folding Cot 


Sturdy, Comfortable Items 
Made for Civilian-Defense 
Emergency Hospital Center 
in Easily Stored Units 


‘0 MEET the need for a sturdy, 
comfortable cot for use in 
emergency hospital centers, C. E. 


Beane, of the Long Beach (Calif.) 
Homecrafters, designed the cot il- 
lustrated on the facing page. It 
meets requirements set up by Dr. 
Robert Wilcox, head of Medical 
Service for Civilian Defense for 


Long Beach. The cot folds for 
storage and can be used as a 
stretcher, although its width 
makes it impossible to place more 
than one at a time in an emergen- 
ey ambulance such as a laundry 
or delivery truck. 

Long Beach craftsmen, with the 
co-operation of a local cabinet 
shop, made 250 of these cots for 
the American Red Cross and vari- 
ous civilian-defense units. Such 
organizations, if consulted before- 
hand by clubs or individuals, will 
often defray the cost of materials. 

The construction of the cot is 
shown in the drawing. A hard- 
wood such as oak or ash is pre- 
ferable for the rails. After rough- 
ing out the stock, round the ends 
of the rails on a shaper with a 
cove knife, if available, turning 
the piece through four quarter 
turns. Finish with file and sand- 
paper to comfortable handgrips. 
Bore the 5/16" holes for the carriage bolts, 
and mortise the rails for the crosspieces. 
‘These are, of course, tenoned to fit. Use a 
good grade of glue in assembling the frame. 

‘The corners of the legs are rounded off as 
shown. Bore one end for a carriage bolt, 
and 6” from the other end bore a %” hole 
for the dowel rail. 

Four blocks are glued and bolted to the 
frame. These serve as runners when the 
cot is used as a stretcher, and also prevent 


me 
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The folding bed tray 
tions, makes 


* in casualty sta- 
croft work possible for the patient 


the legs from folding outward beyond the 
position shown. 

Stain the wood a light oak, give it two 
coats of lacquer sealer or thin shellac, and 
wax well. Fold the canvas around the sides 
of the rails and tack it underneath, spacing 
the tacks %" apart. 

‘The folding bed tray is a convenience for 
convalescents in the home as well as an 
excellent civilian-defense project. It sim- 
plifies the serving of meals to bed patients, 


and also makes it easier for them to read, 
or otherwise amuse themselves. 

Cut the top from %” plywood and nail to 
it one back and two side rails of 4” by 34” 
soft pine or similar material. Make the leg 
frames from %" by 144” stock, either with 
good, close-fitting mortise-and-tenon joints 
or dowel joints. Attach each to the top with 
a pair of small hinges. 

‘The stretcher is of %” material. Glue on 
the two stop blocks, spacing these to spread 
the legs under a certain amount of tension. 
The center catch is 11%” by 2” by 3", 
notched for the stretcher, and fitted with a 
pivoted piece of plywood, which is swung 
across the notch to hold the stretcher in 
place when the legs are down and the table 
Ts to be stored Canes FH. HUNT. 


MATERIALS FOR FOLDING COT 


Be Description «oT. W. 
2 Rails % 1% 
2 Crosspieces 1% 

4 Legs oN 

4 Runner blocks 4% 
2  Dowelrails = % 2 


Miscellaneous: 85/16” by 3” carriage 
bolts, 8 nuts to fit, 8 washers, 27” by 
80” canvas, tacks, and glue. 


Note: All dimensions are given in 
inches and are finished sizes. 


Working in a local cabinet shop, Long Beach (Calif.) Homecrofters constructed 250 of these cots for 


use in emergencies by the Red Cross and ci 


iian-defense units. They may be folded for storage 
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By ERNEST R. DEWALT 


REVOLVING BOOKCASE. An ample quantity of 
reference material can be stocked in this 
small bookcase, making it a handy filing unit 
on the desk of student or research worker. 
Economy of materials adds purpose to the 
design in this day of material shortages. 
‘The base is gotten out of a %” by 15” 
piece of fir plywood. Cut 3/16” by %” rab- 
bets and dadoes (which cross themselves at 
right angles at their centers) on the circu- 
Jar saw against the rip fence. Next, cut rec- 
tangular pieces 2%" by 75/16” out of each 
alternate corner as shown in the plan view. 


| 


UPHOLSTERERS Tacks, 2%, 
SPHEADBETWEEN DISK {| 


zal 


TOP AND BASE 


————— 


10% ____“S} tack unoemnexrs 
TURNTABLE, 9§ PLYWOOD DISK 


Gift 


TWO-EVENING 


‘The two dividing walls half- 
lap at the center and are similar 
in size, %" by 7%" by 15”, ex- 
cept that one must be 1%” wid- 
er to allow for the handle, On 
alternate sides cut dadoes in from 
the ends as shown. Four similar 
curved sides are cut to fit into 
these dadoes and are glued in 
place. The entire assembly is 
then glued into the dadoes of the 
floor of the caso, and nailed, 

‘A 10%” disk is cut from %” 
plywood, and a screw hole drilled 
in the center. This turntable has 
four equally spaced gliders (up- 
holsterer’s tacks with %" heads 

will do) on top, and four rubber-headed 
tacks underneath. Screw the turntable to 
the case so that the latter can revolve freely. 

For an attractive finish, stain with Indian 
red oil color and turpentine. Wipe and wax 
several times when dry. Working time: five 
hours, 


WINGED-TOP BOX. This novel cigarette box 
has two compartments for holding two full 
packages of cigarettes. The transparent 
plastic covers (glass may be substituted) 
permit vision into the box and add to the 


Craftwork 
PROJECTS DESIGNED FOR ECONOMY IN MATERIAL 


5/32” deep to fit over the 
er. The entire cover 

1 strip, and knob 

ed at the overhanging curved ex 


lightweight appearance. T 
gracefully in a V-shaped 
cigarettes are served, 
knobs act as stops 
left open 

The sides an 
Whitewood, 
A 
of each en 
allow. the 


th a rabbe 


ning the p t ent scratching the 


flush when closed, The t 
of the box, the mi 

and the middle partition are, ap 
propria Spanish cedar 


The bot 
and the lining pieces and part 
tion are glued over it. Inside 
the depth from floor to top o! 
lining is 15/16 

Each plastic top is cemente 
into a 
cut in a channel strip. Thi 
turn is glued to a 3/16” rabb 
cut as nm into each 
turned mahogany end roller 
rollers pivot on two line 
upholsterer's tacks having % 


om is set into the frame 


kerf, 5/16” deep 


round, polished heads. The twe 
knobs are also of mahogany 
wide and 11/16” in diameter, 


This simple frome is especially suitable 

portraits that need no ou! 
nt to show them off, It may 
used on the study desk or hung on the wall 


polished surfaces of that material. Ap- 
ply two coats of clear lacquer, rub be- 
tween coats, and wax. Leave the inside 
unfinished. Working time: four hours. 


ADJUSTABLE PHOTO HOLDER. For por- 
traits of men in service, as well as for 
any family pictures, this is in every 
sense of the word a fitting frame. It 
may be adjusted to several sizes and 
either hung by its clip on the wall or 
used as an easel frame. Two moldings 
of %” by %” maple, 5%” long, are 
rounded at the ends and joined to a 
dovetailed construction of two inter- 
locking strips, which are fastened at 
the back by a setscrew moving in a 
3%” routed track. The longest adjust- 
able extension for the glass mat and 
backing is 15”, the smallest 11%”. 
‘When it is 15” and the easel is to be 
used, reverse the frame to bring the 
metal hanger to the bottom of the pic- 
ture, Finish: two coats of clear lac- 
quer, waxed. Time: 314 hours. 
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Single Grinding Gives Tool Bits Correct Clearance Angle 


‘Here is a simple type of fix- SURFACE- 


ture used by the gauge makers GRINDER 


of a large arms company to 
grind tool bits to the correct 
thread angle for precision thread 
cutting. This is one of the handi- 
est and most-used accessories in 
the tool room. It will hold a 
standard size \” tool bit so that 
it may be ground to the correct 
angle in a very few minutes 
without any extra work in 
grinding the necessary clear- 
ance. The one grinding opera- 
tion automatically applies the 
correct clearance angle. 

‘The fixture is usually made of 
machine steel and ground all 
over. It will not be necessary 
to harden this, ‘The bottom of 
the tool-bit slot has run-out 
corners, or corner clearance, as shown. The 
screw holes are bored and tapped after the 
tool-bit slot has been put in and before the 
angle is cut on the sides. The angles are 
important and must be absolutely correct, 


but general dimensions need not be close 
except for the tool-bit slot, which should be 
approximately .260". In use, the fixture is 
held on the magnetic chuck of an ordinary 
surface grinder.—-HENRY LARABY. 


Lag Screws Keep Bench Level Without Blocks 


IF A LIGHT bench must be level for precision work, but is not to be 
fastened to the floor, lag screws set in the feet as shown will allow it 
to be set up quickly without the use of blocks. Bore the holes to a close 
fit so that the screws turn in firmly for the last inch of their length. 
All that is then needed to adjust the bench is a small wrench and a 
carpenter's level. Use lag screws of a size to suit the thickness of the 
bench legs.—JouNn W. CAMPBELL, JR. 


PATCHING PLASTER OR CRACK FILLER [PAINTING] 


An inexpensive patching plaster or crack filler may be made as follows: 


Plaster of Paris 1b 
Casein glue or canary dextrin 2 02. 
Whiting or Fuller's earth 2 oz. 


Dental plaster of Paris, if available, is better than the ordinary grade because 
it does not shrink so much. Color with 4 oz. of dry French ocher or other dry 
pigments as desired. Mix intimately. Make up small portions to a paste with 
water. Apply to dents or bruises with a flexible putty knife, let dry hard, and 
sand clean. Reglaze if not puttied up level the first time. 
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KEEPING THE HOME 
Q\ oy 


7 
ing “best handker- 


Dough rolled on waxed paper is more Ii 


tender, for extra flour need not be sprintled onto cl y ones x0 that they 
heap, it fram sticking. The paper is discarded when may be picked out quicly is to fold them into ti 
the job is done, ond the boord remains clean angles and the others into squares when ironing 


Candles won't wobble in holders Used os @ shaker, a tea ball If special orders blow out of a 
when held by adhesive tape. Loy will distribute powdered sugar milk bottle at your door, anchor 
the tape in the form of a cross, evenly and quickly when a small them to a dowel with a pencil 
odhesive side up, and press the amount is needed for swe clip. The dowel should be long 
candle against it as shown above ing fruits or gornishing co enough to stand up in the bottle 


Parallel clotheslines ore strung neatly on a bosement 
ceiling by attaching 2" by 4” stock to two beams, os METHOD OF FASTENING 2x4 

above, oF across several, os ot right. Neils support AT RIGHT ANGLES TO FLOOR BEAMS 
the line; the strips keep it from touching the joists 
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RUBBER 
BANDS 


Plywood cut to required dimensions and notched 
os above makes o handy clip board. A strip at 
top, notched to match, is held by rubber bands 


For on accurate 

block to the bladi 
a plumb bob from it |, A will equal B. 
Either horizontal or vertical work can be checked 


STEEL HOOD from splitting the 
J stoke when it is being driven into hard ground 


HOOD WELDED 
TO scoop 


Welding @ hood onto an ordinary coal scoop 
i hown above will make it doubly 
toker firing. A No. 2 sco 
can take 25 Ibs. without spilling 


Housshold cement dropped in Chicken-coop wire tacked to the frame of a large packing box, or 
the slot of a machine or wood to o similar nailed-up frame, will hold a quantity of leaves and 
screw will hold it to the screw keep them from blowing when the lown is raked. Use the box on a 


driver where fingers won't reach flat-bed wheelbarrow, securing it with nails or bolts if desired 


HW 357 


4 ii 


PERFECTLY FILTERED COFFEE that will 
always be full flavored is made with this 
all-glass device by adding 


FABRIC COLOR STENCILING and freehand work 
may be done at home with the aid of a new 
12 ‘simplified textile dyes ond acces 
dyes, which may be mined 

ity of shades, are applied to the taut cloth, 
Sllowed fo dey thoroughly, ond set with on iron 


\ oe 


AUTOMATIC GARBAGE PAILS ore ovoilable in 
10- and 12-qt. models for installation behind o 
door of a cabinet sink or kitchen cabinet. The 
lid rises as the door is opened, and closes again 
os it is shut. The smaller unit hos a removable 
galvanized can; the other has one of enamelware 
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POCKET SUGAR CARRIERS enable restaurant 
patrons to take along extra sweetening for use in 
coffee or on desserts. Each carrier consists of 
@ leather case and a glass bottle holding | oz. 
or three spoonfuls. A double size is ovoilable 


CLEAN the porcelain surface after each 
cooking. Wait for the range to cool, use 
warm, soapy water, and then wipe dry. 
Wipe off fruit juices, milk, or vinegar at 
once, as their acids cause stains. 

Use the size burner to suit the uten- 
sil—the largest one for large skillets, the 
smallest for the coffee pot. Clean them 
periodically, or as often as food boils 
over, by soaking them in warm water to 
which a grease solvent has been added. 

Less water and cooking time preserve 
vitamins and minerals and save fuel. One- 
pot meals, such as stews, also save fuel. 

Preheat the oven to the exact temper- 
ature required, using the dial setting. 
Full oven meals—roast meat, steamed 
vegetables, and baked dessert—save 
work and fuel. 


SEWING MATERIALS 
ond accessories can be 
kept in quantity and 
close ot hand in neat 
orrangement in this 
period cabinet, which 
is built entirely by 
hand ond, when closed, 
becomes a decorative 
orticle of furniture, 
Labeled drowers and 
compartments init are 
so designed that they 
hold all needed items 
ino minimum of space 


METAL-KITCHENWARE POLISH jin powder form 
i ible in a shoker-top container for quick 
use in cleaning ond prese 

pons, ond other utensils. 
is suited for copper, stainless steel, 
brass, and nickel finishes and for solid metals 
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‘A prepared rust-removing chemical solution may be used 
‘ona lathe chuck, Such solvents are particularly conven- 
ient for cleaning machined surfaces of a drill press, sow 
fable, or hand tools of various sorts, since they 

Jal surfaces as clean and bright os when purch 


type of cleaning-fluid bottle serves os 
‘an applicator for rust-preventing oil. At right, we see how 
a rod is quickly freed from rust and polished by rotating 
it in @ drill chuck while abrasive cloth is held against it 


Above, o fami 
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RUSTPROOFING METAL ARTICLES 


its and lacquers give maximum protection, but can be aj 
surfaces. Oil, wax and grease films 

ing from a few weeks to several mont! 

yped in paper, 2ellulose film, or cloth as an additional safe 

lowing substances may be applied as rust preventives on steel and 


In general, 
ee pamenined 
fimited period rangi 
such films may be wrapped 
ard, The f 
nm. 


Articles packed for storage 
or shipment 


Petroleum jelly 


High-viscosity oil (chemically neu- 
tral) 


Petrolatum and oil mixtures 
Paraffin ofl and beeswax 
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ide protection 
“Articles coated on 


Articles subject to 
handling 


Paint and lacquer 

Commercial antirust preparations 
Soluble-oil emulsions 

Paraffin oil 

Chemical films such as oxides and 


gun bluing 


Paraffin wax 


Rusty objects can be cleaned by hand or power wire-brushing, with abrasive 
cloth, stee! wool, abrasive powders and polishes, and chemical rust solvents. 
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Rust in the 
By WALTER E. BURTON 


HE other day, while in a three-man 

shop, I noticed a pungent odor in the 

air. It got stronger as I walked toward 
a bench where a man was wrapping the 
small, high-speed steel milling cutters this 
shop makes. 

“What's the funny smell ?"" I asked. 

“It comes from this soup,” he said, point- 
ing to a coffee can. He picked up several 
of the cutters, dipped them into the “soup,” 
and laid them on a piece of wire cloth to 
drain. ‘Then he continued to wrap previously 
dipped cutters in small squares of waxed 
paper. 

“Some kind of oil?” I guessed. 

“Yes. Paraffin oil and beeswax, with a 
little penetrating oil to make it flow into 
the tight places. That's the penetrating oil 
you smell.” 

“But wouldn't the waxed paper alone pro- 
tect the tools well enough?” 

He laughed. "We used to think it did, un- 
til some of our customers complained about 
rust. With these things worth more than 
two bucks apiece, we couldn't afford to 
make many replacements. So we tried 
ordinary machine oil and several kinds of 
antirust preparations. This mixture seems 
to work best.” 

‘The experience of this small shop parallels 


Shop 


that of large-scale industry. Most manu- 
facturers today protect steel products 
against corrosion during shipment and stor- 
age, a measure doubly important now that 
tools and metal are vital to Uncle Sam. In 
the past, many shop owners and mechanics 
gave too little thought to rust, with the re- 
sult that through sheer neglect they lost 
many a valuable tool. 

Similarly, numerous household articles 
such as knives, garden rakes, stovepipe, 
lawn mowers, and the like were allowed to 
fall victims to corrosion. Enough grain 
drills, plows, hay rakes, and harrows to 
build 'a battle fleet have been allowed to rust 
to pieces on American farms during the past 
few generations. Today it is both necessary 
and patriotic to end this tremendous waste. 

Rust prevention is a subject that cannot 
be settied with a few words or a single 
formula. Each problem demands individual 
study and may require the attention of an 
experienced engineer. Most of the major 
oil companies have on their staffs specialists 
who are available to advise large-scale man- 
ufacturers and shop operators on specific 
problems. However, the householder and 
small-shop owner usually needs to know 
only a few simple methods of fighting rust. 

In cleaning corroded articles, a fairly fine 
wire scratch wheel is excellent for removing 
rust accumulations, scale, and bits of dirt. 
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After wire-brushing, use fine abrasive 
cloth or steel wool to work up a polish. If a 
little sulphurized cutting oil is applied as a 
lubricant, a finer finish results. Finally, 
polish with crocus cloth or by buffing on a 
cloth wheel charged with rouge. 

Various chemical rust removers, which 
dissolve away rust accumulations, are avail- 
able, Such solvents are particularly coi 
venient for cleaning the machined surfaces 
of drill-press and saw tables, as well as of 
hand tools. Penetrating oils are useful for 
loosening rust-bound parts, such as nuts or 
cap screws. A good mixture for this purpose 
consists of a thin lubricating oil cut with 
one quarter to one half its volume of kero- 
sene. 

It is, of course, best to prevent rusting in 
the first place by using suitable precautions. 
Iron and steel articles to be stored for long 
periods, shipped over salt water, or other- 
wise subjected to severe rust hazards, may 
be coated with a greasy material such as 
petroleum jelly or thick oil. One shop uses 
a high-viscosity, chemically neutral oil cut 
with about one tenth its volume of kerosene 
or mineral spirits to make it spread. The 
mixture is applied with a brush or by dip- 
ping. 

Another shop mixes a similar oil with 
neutral white or light brown petrolatum at 
a high temperature, and thins the blend with 
kerosene or mineral spirits so it can be 
sprayed, brushed on, or applied by dipping. 

Paraffin dissolved in naphtha or other sol- 
vents can be applied to form a hard, protec- 
tive coating on shop and garden tools, 
automobile trim, and any metal article that 
remains unused or unhandled for a time. 
Thick grease coatings are messy to use 
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ing coot of copper 

Iphide to a te: icotor post by use 
of an ordinary metol-bluing outfit such as 
may be purchased ot large hardware stores 


Applying o rust-re 
ah 


on tools and household articles subject to 
much handling. Ordinary lubricating oils 
are often used, but are not very reliable. 
Paraffin oil gives only limited protection, in 
the opinion of some lubricating engineers. 
It ic important that the coating, no matter 
what its exact nature, be chemically neutral, 
or at least not acid. 

One shop foreman noticed that rejected 
parts coming from an automatic screw ma- 
chine had not rusted during months on a 
scrap pile. He investigated and found that 
the soluble cutting oil used on the automatic 
was acting as an excellent rust preventive, 

One gallon of such an oil, diluted with 
three gallons of distilled water, makes a 
good antirust emulsion. The article to be 
protected is dipped into it and drained. The 
oil coating penetrates into every crack and 
pore, withstands much handling, and if not 
rubbed off will protect the metal for months. 
It can readily be cleaned off by washing the 
article with warm water. 

Some factories making nuts, bolts, wash- 
ers, and other small parts use soluble cut- 
ting oils diluted with four or five volumes of 
water. The parts are dipped in the emulsion 
and passed on a conveyor belt through a 
furnace at about 750 degrees F. The oil 
oxidizes into a hard, black film that provides 
excellent rust protection. 

Parts processed with the help of an oil 
emulsion should be thoroughly drained be- 
fore packing. The film of soluble oil remain- 
ing affords adequate rust protection, once 
the water is eliminated. 

Even experts do not agree as to the per- 
manence of oil, grease, and wax coatings as 
protection against rust. However, new coat- 
ing compounds are being developed to with- 


Rust spots ir 
throug 


stand heat, cold, rain and sun, and their 
manufacturers claim that these will provide 
protection for long periods. 

The rusting of a well-oiled or greased sur- 
face is a puzzling occurrence that can some- 
times be traced to handling before the 
protective coating was applied. Perspiration 
from workers’ hands has been known to 
attack steel vigorously, and it is sometimes 
almost impossible to eliminate all traces of 
it. A neutralizing cream applied to the 
hands before they come in contact with the 
work may be the answer to this problem. 

Another cause of rusting under oil films, 
harder to guard against, is the condensation 
of moisture on the metal as the result of 
sudden temperature changes, 

One small-shop owner protects tools 
against corrosion by bluing them in the same 
way that guns are blued. Occasionally he 
can do this by heating the article until it 
turns blue, then cooling it in water or oil. 
When this is not advisable, he employs a 
chemical process. Commercial bluing out- 
fits are sold by sporting-goods stores and 
hardware dealers, but this shop owner pre- 
pares his own. 

He makes a saturated solution of copper 
sulphate (blue vitriol) in water and labels 
it “Solution A.” Marking liquids that de- 
posit a coating of copper on steel may be 
used in place of this. A second solution of 
sodium sulphide in water is marked “Solu- 
tion B.” This should be somewhat below 
saturation strength. Fused sulphide, obtain- 
able at drug stores, is satisfactory. Iron 
sulphide may also be used, or solution B can 
be made by dissolving 1 teaspoonful of com- 
mon photographer's hypo in 1 oz. of water. 

‘The shop owner cleans the tool to be blued 


this cose are being removed from a sow blade 
the use of a sulphurized cutting oil and @ fine abrasive 
cloth. Such a method produces a finer polish than results from wire 
brushing followed by the use of steel wool or a dry abrasive 


The use of a silica-gel dehydrating 
unit in a sealed container (such as 
© coffee can with gasket-sealed lid) 
will protect special bolts from rust 


with a grease solvent or caustic (lye) solu- 
tion to remove all grease, and immerses it 
in solution A for a minute or two. An even 
coating of copper forms on it. Next he 
rinses the tool in water. To an ounce or so 
of solution B, he adds 15 drops of hydro- 
chloric (muriatic) acid, This produces hy- 
drogen sulphide, identified by its rotten-egg 
odor. He immerses the copper-coated tool 
in solution B until a uniform blue-black 
color is produced. Rinsing, polishing with a 
cloth, and applying a little machine oil com- 
plete the job. 

Pipe and other iron articles buried in the 
ground are commonly protected by tar, 
asphalt, grease, or a casing of concrete, Old 
pipe can be cleaned and refinished with as- 
phaltum paint. Clothesline posts, fence posts, 
and other iron or steel objects will last 
longer if the buried portion is set in concrete 
thick enough to resist cracking. 

A rust-preventive finish for sheet-iron 
casings and cast-iron furnace parts is 
aluminum paint. Other heat-resisting paints 
for furnace use are available. .tove pipes to 
be stored for the summer should be wiped 
clean inside and out and then coated with 
petrolatum or a similar material. Before 
putting the pipes back into service, wipe off 
as much of this coating as you can—the rest 
will burn off. 

The use of silica gel as a dehydrating 
agent to protect steel articles is now wide- 
spread. Silica gel in small bags or per- 
forated metal containers may be kept in 
tool cabinets, instrument cases, shipping 
containers, and the like to absorb moisture 
that otherwise might cause corrosion, ‘The 
gel is easily reactivated by heating, and 
lasts indefinitely. 


HW 363 


Blade Retainer Aids in Using Coping Saw for Inside Cuts 


Were much inside sawing must be done, 
time is lost and delicate work may be bro- 
ken by fumbling if the lower end of the cop- 
ing-saw blade comes loose while the crafts- 
man is trying to insert the upper end. A 
ohne short piece of rubber tubing, with a hole 

ECE punched in it so that it may be slipped over 
RUBRER TURES: the rear pin as shown, will keep the blade 
in the groove and end this annoyance at 
the same time.—XuRY R. SETTLE. 


Guide of Steel Used to Start Es Ab tae 
Die Close to Conduit Bends 


WueEN installing conduit, it is sometimes 
absolutely necessary to thread a pipe close 
into the bend. However, even with a solid 
block die, which has the shortest follower 
or guide, the follower may hit and bind in 
the bend. The solution is to reverse both the 
stock and die, but then it is difficult to start 
the die straight because there is no guide. 
‘To overcome this, I use a piece of round 
steel as shown below. The 5%” end is slipped 
into the 14" conduit and the pipe is threaded 
as usual, Other sizes can be made for larger Use of Hollow-Head Setscrew 
conduit. A complete set costs little and 


saves time and trouble—R. A. ANDERSON. Improves Scroll-Saw Chuck 


To END frequent stripping of the thumb- 
screw in a scroll-saw chuck, the hole was 
drilled and retapped, as above, for a stand- 
ard hollow-head setscrew. The long-handled 
wrench makes tightening under the saw 
table easier.—R. M. WooBuRY. 


PAINT SPOTS ON CLOTHING [FORMULAS J] 


For cleaning paint spots from clothing, the following formula may be used: 


Chloroform 15 parts Alcohol 100 parts 
Ether 10 parts Carbon tetrachloride 25 parts 


‘These can usually be obtained from a drug-supply house or druggist, although 
it may be necessary to explain what you want the chloroform for. Keep the 
mixture in a tight, screw-cap can or bottle, away from fires. 

Apply with a pad freely to any paint spot. Let soak under the pad for a few 
minutes, then rub from the outside area towards the center rather than from 
the spot outwards. When cleaned, brush vigorously with a dry whisk broom as 
soon as possible to avoid a “ring.” Repeat a second time if required. This is a 
splendid “spotting” formula that is safe on all fabrics. 
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How to Fix Cracked Masonry — 


REPAIRING AND WATERPROOFI 


NLIKE a cut finger, cracks 
in a building wall never 


NG BRICK AND STUCCO WALLS 


By ‘anew coat over the old job, use 
a stucco made with Portland 


heal. So, if there are cracks in William J. Ward, Jr. cement, sand, and water. Min- 


the brick or stucco of your 
home, repair them now before 
winter sets in. Neglect may 
make the job much more costly later on. 

Cracks in stucco may result from im- 
proper ingredients, mixing, or application, 
movement of the lath base, unequal settle- 
ment of the structure, or a combination of 
these things. Some may appear shortly after 
completion of the job; others years later. 

Once wide use was made of magnesite 
stucco for the hardness that its magnesium 
base imparted, but after some years the 
metal lath corroded and the stucco loosened 
and fell away. Softening and powdering of 
the surface also occasionally resulted. In 
either case, the lath and stucco must be 
removed and the job done over, or new 
lath and stucco applied over the old, the 
lath being nailed to the studs. While the 
latter process may be cheaper, difficulties 
will be encountered with window and door 
trim because of the added thickness of the 
wall. 

For either a new application of stucco or 


Architect 


eral pigments for color and so- 
called “plasticity materials” 
for workability may also be re- 
quired. Sand should be free from appreci- 
able amounts of loam, silt, soluble salts, and 
vegetable matter. Sand or aggregate, as it 
is known in the trade, may be somewhat 
coarser in the scratch and brown—the two 
undercoats of stucco—than in the finish 
coat. However, excessive fineness of sand in 
the finish coat is one of the principal causes 
of crazing and cracking. Water, the third 
and very important constituent of stucco, 
must be pure enough to be fit to drink. 
For an original job with the finish coat in 
color, factory mixed stucco is best. In re- 
pairing where a color must be matched, 
commercially available colored cement may 
be used. If this cannot be obtained, mix only 
mineral pigments into the finish ‘coat. Of 
the plasticity agents the most commonly 
used are diatomaceous earths, finely divided 
clays, asbestos flour, fiber, hydrated lime, 
and putty. Excessive quantities of any 
above a minimum for workability reduce 
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2 cold chisel to form channels 
s that will lock in the mortar 


Open cracks 
with straight 


Stucco having o multitude of hai cracks must 
be dampened with a fog spray before resurfacing 


When the old wall to be re-covered is smooth, two 
coats of stucco ore required—the first dashed 
‘on, as above, just after the surface is moistened 
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strength and increase porosity of stucco. 

Be accurate in measuring the ingredients 
of a mix. See that all batches are alike, and, 
where possible, mix materials in a machine 
mixer. Hand mixing is satisfactory if a 
batch is hoed back and forth 10 to 15 times 
after the water is added. Stucco mortar 
should stand at least an hour before it is 
used. Indeed, it may stand three hours if it 
is remixed frequently without adding water. 

There are also certain details of applica 
tion that must be followed or trouble will 
result. ‘The first of the three stucco coats 
known as the “scratch” coat should not be 
richer than 1 part Portland cement to 3 
parts sand. It should be %” thick and cross 
scratched before hardening. If the scratch 
coat is to be applied on masonry, the wall 
should be clean and dry, and then dampened 
just before application of the scratch coat. 
Often this first coat should be “dashed” on 
with a whisk broom or fiber brush to ex- 
clude air from behind the stucco. Or, if the 
scratch coat is to be applied on metal lath, 
it must be thoroughly imbedded in the mesh 
to prevent rust. 

Over the scratch coat a %" thick “brown” 
coat is added. It should be no richer than 
the first. Good practice dictates that it be 
slightly roughened with a wood float or 
cross scratched lightly, damp cured for at 
least two days, and then allowed to dry for 
at least seven days before the finish coat is 
applied. This finish coat, like the first two, 
should be %” thick. It should consist of 1 
part Portland cement and 3 parts white 
sand, 

‘Where stucco applied over metal lath has 
cracked, it is possible that the lath has 
moved. These steps in installation will pre- 
vent that trouble: Surfaces to receive metal 
reinforcement must first be covered with 
waterproof building paper attached with 
large-head galvanized nails. Vertical joints 
in the paper should lap 6”, and upper strips 
should overlap lower ones 3”, The metal 
lath should be of a type in which the opening 
is not to be less than 4” in the small di- 
mension nor greater than 3” in the larger 
dimension, and not greater than 4 sq. in. in 
area. Securing the lath flat against the 
studs is poor practice. It should be furred 
out at least 4” so that the stucco may be 
forced behind the metal. Use special furring 
nails; these should penetrate the studs at 
least 1”, Wood furring strips cause weak- 
ness and cracking. The reinforcement must 
form a continuous network of metal. Lap- 
ping of the mesh shoud be at least 2”, and 
laps should be wired securely. 

‘Old stucco surfaces that are sound may 
receive a new finish to renew or change 
their color or texture. To accomplish either, 
wet the entire area and clean it with a 


solution of 1 part muriatic 
acid and 6 parts water. 
‘Then wash thoroughly to 
remove the acid, and al- 
low to dry. 

‘Where the old surface is 
smooth, two coats of stuc- 
co will be required—the 
first dashed on just after 
the surface has been mois- 
tened. If the old stucco is 
unsound but not remov- 
able, cover the surface with 
waterproof building paper 
and metal lath and then 
proceed with the standard 
three coats. 

Stucco that has a multi- 
tude of hairline cracks but is firm on the 
lath can be resurfaced. Dampen it with a 
fog spray, first being sure there is enough 
roughness to provide a bond. If the stucco 
is substantially sound but has one or a few 
cracks, these must be opened with a cold 
chisel back to the lath to form a channel 
with sides at right angles to the surface 
so that the mortar will be locked in. Before 
filling this channel, moisten it to prevent 
absorption of the mortar water and keep 
the patch damp for several days. Patching 
mixtures are commercially available, or 
they may be made with 1 part Portland ce- 
ment to 3 parts sand and enough water for 
workability. 

Leaks are frequently caused by cracks 
around windows and doors, at half-timber 
work, or in a gable end where the stucco 
meets the roof molding. Fill them with 
a caulking compound applied, preferably, 
with a caulking gun. In extreme cases it 
may be well to fill with tow or oakum 
smeared with white lead before caulking. 

‘A waterproofer may be advisable on a 


Downspouts secured as shown her 
will not discolor 


porous stucco wail. This is 
no cure-all, but in some 
cases excludes dampness. 
Never depend on it if the 
stucco is fundamentally 
unsound. Commercial wa- 
terproofers are available 
both colorless and tinted, 
and should be satisfactory 
in closing hairline cracks. 

To make your own wa- 
terproofer, shave from 6 
to 12 oz. paraffin into a 
gallon of naphtha, benzine, 
or gasoline on a warm day 
and let it dissolve at air 
temperature. For fine-pore 
surfaces, add 3 to 6 oz, 
china oil to the gallon, Use caution, for 
these solvents are inflammable! Brush or 
spray on this mixture with the walls dry. 
Wait a day and repeat with a second coat. 

There are paints that do a resonably suc- 
cessful waterproofing job, One of the best 
is Portland-cement paint, which comes in 
powder. Mix it with water, wet the surface 
to be painted, and apply. Two coats on Port- 
land-cement stucco should be durable. Each 
coat must be dampened slightly as it sets, 
and the final coat kept damp for several 
days. 

House paint can be applied to stucco, but 
it must be done properly and only where 
there is no likelihood of moisture entering 
from behind to push off the paint film. This 
paint can be applied only when the stucco 
is thoroughly dry. If there has been rain, 
wait three or four days. Don't start to 
paint, either, until the dampness of night 
has disappeared. To prepare the stucco, 
remove surface salts or crust with a wire 
brush. If there is positive indication of 
efflorescence, brush with a solution of 1 


stucco walls 


Rake joints to @ depth of '4" or more if 
they contain wide cracks or show signs of 
weathering badly; then refill with mortar 


if that fails, with  10-percent 
solution followed quickly with a water 
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Dampness can sometimes be halted by drilling ond 
filling the holes with a grout of cement and lime 


part muriatic acid to 20 parts water. The 
lime in the stucco must be neutralized with 
solution of 3 Ibs. zinc sulphate to a gal- 
lon of water. 

Mix your paint for the first coat with 1/3 
spar varnish and 1/3 turpentine. For the 
second coat add a pint of turpentine to a 
gallon of paint. Apply a third coat as it 
comes from the can. 

Another type of oil paint is one contain- 
ing Portland cement, which should be ap- 
plied exactly as recommended by the manu- 
facturers. Still other paints are available 
containing special resins, gums, and plas- 
ties. If you happen to know that a paint 
has been used successfully in your neighbor- 
borhood under conditions similar to your 
own, you might obtain the same material 
and follow the directions on the can. 

Following are some suggestions for the 
selection of coloring materials when the 
color is to be mixed directly into the stucco. 

For white use white Portland cement. 

Brown, burnt umber or brown oxide of 
iron. Yellow oxide of iron may be added for 
modification, 

Buff, yellow ocher or yellow oxide of iron. 
Red oxide of iron may be added in limited 
quantities. 

Gray, small quantities of black iron oxide, 
manganese black, or Germantown lamp- 
black. 

Green, chromium oxide. Yellow oxide of 
iron may be added. 

Pink, small quantities of red oxide of iron. 

Rose, red oxide of iron. 

Cream, yellow oxide of iron in small 
quantities. 

In any case, for maximum brightness and 
clearness of color and for light shades, the 
stucco should be white Portland cement. 

Where stucco is applied on masonry, lack 
of uniform “suction” in either the scratch or 
the brown coat causes discoloration. “Suc- 
tion” is the term applied to the drawing of 
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the moisture from the stucco to the masonry 
base, which will occur uniformly if the wall 
is uniformily dampened with a fog spray 
before the stucco is applied, But if drying 
is spotty, the finish coat also may be spotty. 

Improper flashing and corrosion of flash- 
ing or metal attachments may also cause 
discoloration and streaking. Downspouts 
and gutters must carry off water without 
leaking, and the downspout should be se- 
cured as shown in one of the illustrations. 

Inferior or improperly mixed pigments 
are a third cause of discoloration. Changes 
of materials or proportions during applica- 
tion may have the same result, as will vari- 
ations in the amount of water in the mix, 
failure to provide adequate drips and washes 
at sills and trim, and the addition of water 
to drying mortar. 

Brick houses, like stucco, are subject to 
efflorescence—a deposit of water-soluble 
salts that shows up as a whitish crust or 
stain. The salts are alkaline, and they may 
be present as well in hollow tile, concrete, 
or mortar. Tests indicate that the brick it- 
self is less able to effloresce than the mor- 
tar in the joints. The crust or stain may be 
removed by scrubbing with water or, if that 
fails, with a 10-percent muriatic acid solu- 
tion, followed quickly with a water rinse, 

If efflorescence continues past the time 
when excess water duriry construction 
might cause it to appear, . '> something 
about which to be concerned. It is then an 
indication of internal dampness, which may 
get through the face or back or even the 
entire wall. Defective flashing, gutters and 
downspouts, faulty copings, or improperly 
filled mortar joints may be the cause. 

Check all the flashing within range of the 
leak. If you find faulty work, correct it 
promptly with such available materials as 
asphalt felt or caulking compound. This 
will probably serve for several years, and 
later the repair can be made permanent. 
Durable wood gutters and downspouts can 
replace metal ones that are beyond use. 
Coping may require reflashing or repoint- 
ing at the joints. 

Hairline cracks, sometimes called “separa- 
tion cracks,” may be caused by incomplete 
bond due to separation of the water from the 
mortar—that is, rising of the mortar to the 
top of the joint as it sets—or they may be 
caused by the absorption of the mortar 
water by the bricks, threby giving an in- 
complete bond. These can be reasonably 
well plugged by a waterproofing liquid. 

If the joints have appreciably wide cracks, 
or show evidence of poor workmanship or 
serious weathering, rake them to a depth 
of %%” or more, and refill with mortar of 1 
part Portland cement to 3 parts sand. 
Dampen the surface before the operation 


and keep the work damp afterwards for 
several days. 

If the wall is solid brick, you may find a 
condition in which dampness exists in the 
foundation and lower part of the walls 
above grade. This dampness may be traced 
to improper drainage about the house or 
lack of waterproofing precautions for the 
foundation wall. Drain tile may be laid 
along the footings, or membrane water- 
proofing applied, if necessary, on the outside 
face of the foundation wall. But if damp- 
ness is reaching the brickwork by capillarity 
and there is no other serious difficulty, bore 
holes 1" in diameter every 4’ or 5’ in a 
horizontal mortar joint a few courses above 
the bottom as shown in one of the illustra- 
tions, Drill these holes about 4” deep to 
reach the point behind the face course. Fill 
alternate holes with a grout of cement and 
Ume containing 2 percent ammonium or 
calcium stearate by weight, and apply pres- 
sure until it appears at intermediate holes. 
‘Then seal with ordinary mortar. 

Occasionally water enters near or at the 
top of a brick-veneer wall and dampens the 
plaster at the bottom. If a check shows this 
to be the case, remedy by drilling 4” holes 
near the bottom of the brickwork along a 
horizontal joint in such a way that any 
water settling there will drain out. 


Bicyce 
PADLOCK, 


FISHUNE 


Bicycle Lock Held on Frame 
in Handy Spool Socket 


A Bicycle padlock, if carried in a pocket, 
is hard on clothing; if simply snapped to 
the frame, it is noisy. Here is an easy way 
to avoid both troubles. A couple of thread 
spools are sawed as shown to fit snugly 
against the bottom bar, and are lashed to 
it with tire tape or with fishline, as illus- 
trated. When all is tight, give the spools 
and cord two coats of spar varnish or 
enamel.—HARVEY OLANDER, 


Coal Booster Saves Fuel Oil in Hot-Water Heating System 


‘Wuere the supply of fuel oil is limited or 
shortages are likely, this simple method of 
“converting” a hot-water heating system so 
that it operates largely on coal may mean 
the difference between a comfortable home 
‘and one that is barely livable. No changes 
are made in the oil-fired furnace, nor does 
it matter whether it is one designed to burn 
oil or converted to do so, The change back 
to complete oil operation can be made easily 
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at any time fuel oil again becomes plentiful. 

A medium or large hot-water heater, 
such as can be purchased at little cost sec- 
ondhand, forms the booster unit. ‘The de- 
livery line from the top of this is cut into 
the hot-water feed main from the top of the 
oil-burning boiler to the radiators, as shown 
in the accompanying drawing. From the 
bottom of the booster a pipe is run into the 
bottom of the boiler or cut into the return 
line from the radiators, which- 
ever is easier. 

With this hookup, the coal- 
fired booster really becomes the 
heating plant, remaining in con- 
stant operation. The oil burner 
becomes an auxiliary unit. 
‘When the coal fire is unable to 
keep the temperature of the 
house at the level the thermo- 
stat is set for, the latter auto- 
matically cuts in the oil burner 
for a time.—HucH B. AYER, 


UNION 


Cot 


Connections for © coal booster in a 
hot-water heating system are shown 
at loft. Cut the lower pipe into 
the return line if more convenient 
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WITCHWORK 


2. THE LEADS 


By DAVID MARSHALL 


‘0 BUILD any turnout (see 
«| Fig. 1), the first step is to 
fashion the tongue of the 
frog; and this you may do 
by simply mitering the two 
rails FG and FH. In our pre- 
vious discussion of the frog 
(page HW 304), we set forth 
an easier method. But the 
method is not vital; the es- 
sential thing is to bring the 
two rails together at the re- 
quired angle. 


THE STARTING POINT. We begin 
construction of the turnout 
by spiking down the stock 
rail AB, which can be of any 
length whatever—for this is 
part and parcel of the main 
route, and only accidentally 
a part of the turnout. Imme- 
diately that's done, we estab- 
lish our true starting point 
(F in Fig. 1). 


Having established F, then, spi ing the so-called “stock rail” to the ties at o switch in the 


our next step is to lay the rail 
G. A slight complication 
arises, however, as the result of our simpli- 
fied method of constructing the tongue; and 
80, for the moment, we turn to Fig. 2. Here 
we have the tongue of a No. 6 frog—its two 
parts angled together at a 6-to-1 slope. Now 
the point is, that the G rail, when handled in 
this fashion, does not continue westward to 
F, but stops at P. The difference is slight, 
but still one that we ought to allow for. The 
difference, in the case of a No. 6 frog, is six 
times the breadth of the head of whatever 
size rail you happen to be working with; 
seven times in the case of a No. 7 job; eight 
times in the case of a No. 8. It may be as 
great as %” (in O gauge), or it may be as 
little as 4” (in HO). 

From P, then, the G rail is laid strictly to 
gauge with AB, spiked firmly and perma- 
nently to the ties. And that’s half the 
tongue in place. 


COMPLETING THE TONGUE. Now the H rail has 
been prepared as in Fig. 3 (and as described 
on page HW 305) to hook over the end of 
G. In addition, H must be absolutely 
straight and at least 7” long. And it must 
be laid to a straight line which, if con- 
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tinuéd, would strike AB at a 6-to-1 angle. 

G and H must come together with preci- 
sion at P, but for the rest, there need not be 
a snug fit. The main thing is to effect a con- 
tact, a kind of hinge, at P, and then to fol- 
low the correct slope. If the result of this is 
to open up an otherwise perfect seam, you 
can fill the void with solder. (Not, of 
course, that solder is recommended, but 
that solder is better than a perfect fit that 
results in a false alignment.) 

When the H rail, accurately aligned, has 
been firmly spiked in position, the next step 
is to cut off the unwanted portion—so that 
the line from P to F' (see Fig. 2) forms a 
continuous straight line with the upper edge 
of G. 

It’s the upper surface of the rail heads 
that we see in Fig. 2. They form a perfect 
tongue. For the sake of the record, however, 
we note that the cut from P to F, leaves F 
unsupported by any web (see Fig. 4), and 
allows one of the flanges to extend beyond 
F. The loss of the web is of no importance, 
however, and (once the wing rails are in 
place) cannot be seen; and the sliver of 
flange is simply cut away at a slight angle 


back from F, That solves the difficulty. 

Finally, to complete the tongue, the upper, 
riding surface is to be filed down gradually 
as it approaches the point, so that F is 
slightly below rail-high and below the treads 
of the wheels, which ride on the wing rails 
at this point. Thus the weakest part is pro- 
tected, and the tongue takes over an in- 
creasing portion of the load as it becomes 
broader and stronger. 


THE DIVERGING LEAD. In both Fig. 1 and Fig. 
5, the diverging lead rail appears as M. Its 
length is determined by the size of the frog. 
Including 1” in every instance for forming 
the wing rail of the frog, the O-gauge fig- 
ures for the several frog sizes are: No. 6, 
7%"; No. 7, 1144"; No. 8, 13 1/16”. 

‘The preparation of the diverging lead con- 
sists in (1) bending back 1” of the rail 
sharply, so as to form an angle supplemen- 
tary to the angle of the frog; and (2) drill- 
ing a hole through the web at the other end, 
to receive a bolt for fishplates. It must be 
added that M (apart from the wing rail 
that flares out of it) is an absolutely 
straight rail. 

It is in position when the wing rail lies 
parallel to FG, with a flangeway of 5/64” 
between them; and when the main portion 
of the lead forms an absolutely straight 
Mine with FH. In that position it is to be 
nailed down fast over a distance of 3” (4” 
or 5” in the case of a No. 7 or a No. 8 frog) 
from the wing rail toward AB. When the 


wing rail, too, is firmly spiked, it becomes 
a hard job to budge any of it. 

‘Yet the opposite end is not spiked—and 
this end comes mighty close to AB. Between 
AB and M, however, there must be a flange- 
way of 14”, and we now create this by forc- 
ing a %" block of wood between the two. 
Under this strain, Mf develops a very slight 
curve toward the middle—and this curve is 
absolutely accurate from the engineering 
viewpoint. Quickly, then, you spike her 
down, just as she lies, and knock the block 
of wood away. 


THE MAIN LEAD. The main lead (N in Fig. 
5) is prepared precisely as was the diverg- 
ing lead, except, of course, that the wing 
rail is bent off to the other side, and the 
hole is drilled a little farther in from the 
end. Incidentally, the main lead is to be ex- 
actly as long as the diverging lead it's 
paired with. 

The same flangeway must be allowed be- 
tween N and the FH rail, and where M and 
N come closest together (to form the throat 
of the frog) the same interval of 5/64” 
must again be allowed; but otherwise N is 
simply laid to gauge with AB, And after 
that, all you have to do is to cut a bit off 
the end of N, so that M and N will both 
terminate in a straight line drawn perpen- 
dicular to AB. You square them off ac- 
curately—for they are to be the gateposts 
on which, presently, you will hang your 
switch. 
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With an Instrument and Some Inexpensive 
Equipment, You Can Start a Collection 
The roscope at the left is o professionol-t strument, Note 


the revolving nosepiece with three objecti which can be 
interchanged by turning. A 10-power eyepiece rests on the table 


Handling @ specimen with homemade dissecting needles con 
of stiff sewing needles mounted in wood or plastic handle 
microscope shown is a typical instrument of the amateur v 


icroscope 


OPENS NEW WORLDS OF WONDER TO YOUR EYES 


commonly asked by persons who are think- 
ing of taking up the thrilling hobby of 
microscopy. 

It usually is price that determines which 
kind of microscope the amateur will get. 
The lowest-priced models are, of course, the 
amateur-type microscopes. However, it 
sometimes is possible to obtain a used in- 
strument of the “professional” type about 
as cheaply. Such microscopes may be quite 
old but still be satisfactory from a perform- 
ance standpoint. For the well-filled pocket- 
book, there is a wide variety of new, stand- 
ard instruments available. These range 
from relatively simple “student's” models to 
binocular research microscopes having as 
many controls as a battleship. 

Inexpensive amateur instruments of the 
better type, although not sporting as many 
conveniences as they might, are capable of 
excellent performance. They have reason- 
ably well-corrected lenses, and magnifica- 


tions sufficient for most practical purposes. 

If you find a used, standard microscope 
in workable condition for, say, $10 to $35, 
it will serve you well. If the instrument has 
standard “society” threads, it can be fitted 
with modern objective lenses; and these, 
together with good eyepieces, will make it 
perform as well optically as a brand-new 
microscope. However, the original lenses 
may be entirely satisfactory. 

‘The objective lens of a microscope is the 
one at the lower end of the tube, next to the 
object being examined. It may consist of 
several individual lenses arranged in a 
single tube or mount. Microscopes with re- 
volving nosepieces carry two, three, or four 
objective lenses that can be switched into 
position by a simple turn of the nosepiece. 
‘The ocular or eyepiece is the lens or system 
of lenses at the upper end of the tube, near 
your eye. The total magnification of the 
microscope is the magnification provided by 


Staining increases beauty of specimens by adding 
color, and also brings out the structural details 


the specimen and balsam in place on # 
the thin cover glass is placed on top of 


Conade balsam provides a transparent medium for 
mounting specimens and cementing covers to slides 


Identified by labels, slides are kept for stud; 
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Plant stems are interesting subjects. This 
thin cross section of a stom of "Dutchman's 


thing of rare beauty, as in this photomicrograph 


unfolds its inner secrets. Here pollen of the 
frillium flower is germinating in @ sugar solution 


the objective, multiplied by the magnifica- 
tion of the eyepiece. 

The question of what magnification to 
use is a bit difficult to answer, because the 
performance of a microscope depends not 
so much on the magnification as on the 
definition of the lenses. Definition is the 
degree of sharpness with which you see 
anything. 

‘Therefore, the best bet for the amateur 
is to obtain a microscope that has good defi- 
nition, even if it does not have a very high 
magnification. A surprising amount of 
work can be done at magnifications rang- 
ing from 25 to 100 diameters. The average 
“amateur” instrument should not be used 
much beyond 400 or 500 diameters. When 
you select an instrument, try it out before 
you plunk down your cash, and if it doesn’t 
show a fairly sharp image at, say, 100 
diameters, don't plunk. Probably 85 per- 
cent of the observing an amateur micro- 
scopist will do will fall within the range 
of 25 to 250 diameters. 

‘The substage mirror, which reflects light 
up into the microscope through a hole in 
the stage, can be either flat or concave, In 
the higher-priced instruments, both kinds 
of mirror surfaces are provided. A sub- 
stage condenser is a lens or system of lenses 
that concentrates light from the mirror into 
a small spot where the object being ex- 
amined is held. For low and medium-power 
work, a condenser is not essential. ‘The 
substage diaphragm is a gadget for regu- 
lating the size of the hole through which 
light passes to the object. It influences the 
contrast, depth of focus, and sharpness of 
the image. 

In addition to a microscope, the begin- 
ner will need few tools and supplies. These 
might include at first: 

A dozen or so 1” by 3” glass slides on 
which to place objects being examined. 


Crystols of potassium chlorate by polarized light. 
The gorgeous colors do not thow in this picture 


Cover glasses, which are very 
thin pieces of glass, for placing 
over the object to hold it flat, to 
preserve it, or to make the liquid 
Surrounding it spread out into a 
thin film. For a start, you might 
get some 22-mm. square, No. 2 
cover glasses. They are usually 
sold by weight, a half-ounce be- 
ing plenty at first. 

‘Tweezers for picking up small 
objects, cover glasses, etc. are al- 
most a necessity. You can get 
them at the dime store. Pointed 
ones are preferable, if you have 
only one pair. If possible, obtain 
a kind that won't rust. 

A dissecting needle can be made 
by sticking a stiff sewing needle 
eye-first into a slender wooden or 
plastic handle. The handle of an 
old toothbrush can be used, if you 
have a drill to make a small hole 


in it, Fasten the needle with 
pyroxylin cement, balsam, or something 
similar. 


Canada balsam is a refined pitch used for 
cementing cover glasses to slides, and for 
surrounding the specimen. It has about the 
same optical refractive index as glass, mak- 
ing the object appear as if it were em- 
bedded in solid glass. 

Xylol or xylene is used as a solvent for 
Canada balsam, for thinning it, washing it 
off your fingers, etc. Xylol is also used in 
preparing some specimens for mounting. 
It is not very expensive. Caution: do not 
let it come in contact with paint or varnish 
surfaces, for it will dissolve such finishes. 
Keep it away from fire, too. 

Alcohol (ethyl or grain, usually) is em- 
ployed for dehydrating tissue, killing and 
fixing bacteria, and for a great many other 
purposes. The ideal type is pure, unadulter- 


Ils and nu onion skin show up plain 
weak tincture of iodine may be used for staining 


id, can be used to 
celery is being cut 


tchen knives, carefully shar 
ions of plant stems. Her 


ated grain alcohol; but try and get it! For 
a large variety of operations, denatured 
alcohol can be used. Lately, another solvent, 
dioxan, has come into use. 

And, of course, your equipment should 
include bottles, capped jars, and boxes for 
carrying and storing specimens. 

With this equipment, you are ready to 
start one of the most exciting, interesting 
and pleasant experiences of your life. At 
first, don't try to see everything at once. 
Start with the lowest magnification on your 
microscope, and examine commonplace and 
easily handled objects like feathers, bits of 
cloth, the edges of plant leaves, small in- 
sects, bee wings, mosquito legs and mouth 
parts (at last, revenge!), flower pollen, 
and the edge of a razor blade. Later, you 
can graduate to such things as pond life, 
animal and plant tissues, and even bacteria. 


razor blade as seen by the microscope. 
toward the white area of print 


Edge of 
The cutting edge 
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Tests Show How Your Heating Plant Works 


HERE there's soot, there's wasted fuel 
—a good thing for home owners to 
keep in mind this winter. Why it forms, and 
how to prevent it, may be seen in the first of 
the simple experiments on these pages. 
Others illustrate the difference between heat 
and temperature; demonstrate 
how hot-water and warm-air 
heating systems work; and ex- 
plain why homes need humidi- 


RADIATOR PAINT. Connect an inverted flask, black- 
ened in a candle flame, with tubing and a scale as 
shown below. A little colored water in the tubing 
completes an “air thermometer.” Coat a tin can 
with aluminum bronze on one side, and ordinary 
paint on the other. Fill the can with boiling water 
‘and expose each side alternately to the thermom- 
eter. Aluminum-coated metal gives off less heat. 


fication for health and comfort in winter. 
Like many real home-heating plants, the 
rudimentary models of hot-water and warm- 
air systems shown here operate by gravity. 
Where more positive flow is desired, water- 
circulating pumps or air-circulating blow- 
ers, respectively, may be 
added to boost the heat-carry- 
ing medium along to where it 

is needed. 


SOOT WASTES FUEL. Hold a 
piece of bright metal over a 
candle flame until black 
soot covers it. To prove that 
the soot is unburned fuel, 
direct a hotter flame upon 
it as shown, by reinforcing 
the candle flame with a sim- 
ple blowpipe. ‘The black de- 
posit becomes red-hot and 
burns completely, leaving 
the metal clean. Likewise, 
smoke and soot from your 
home heating plant indicate 
imperfect combustion. Prop- 
er firing and draft regula- 
tion will eliminate fuel 
waste, smoke nuisance, and 
the fire hazard of sooty 
chimneys wherever coal is 
used. In systems burning oil 
or gas, adjustment of air 
controls serves the purpose. 


WINTER HEAT DRIES AIR. Blow into a 
chilled flask, and promptly close it 
with a stopper holding cloth dipped in 
cobaltous chloride and dried. Its pink 
color shows the air moist. Warm the 
flask and the cloth turns blue, showing 
dry air. No moisture has left the flask, 
but relative humidity drops. 


TEMPERATURE AND HEAT. Two objects at the 
same temperature need not contain the same 
amount of heat. Provide two similar beak- 
ers or glasses, each half filled with water at 
room temperature. Into one, insert a test 
tube one-third full of boiling water, and note 
with a thermometer the maximum rise in 
temperature. Repeat the experiment in the 
other beaker, using two thirds of a test tube 
of boiling water. ‘The higher rise in tem- 
perature will show that the increased con- 
tents of the test tube contained more heat. 
So does a large stove, radiator, or furnace. 


WARM-AIR HEATING SYSTEM. To make this 
model, a coffee can and another set 
within it form the “furnace” shown in 
the diagram. Hot and cold air ducts 
may be made of mailing tubes fastened 
with sealing wax. Two cardboard 
“rooms” with a wrapping-film front, 
and a stick of burning incense, reveal 
what happens, Warmed air rises into 
the rooms and returns to the furnace 


stick 


HOT-WATER HEATING SYSTEM. Any amateur in 
glass bending can set up the working model 
above. The lower bent tube above the burn- 
er represents the heating boiler; the thistle 
tube at right, the expansion tank; and the 
zigzag tube at center, one of the radiators. 
Fill the model system with water, and apply 
gentle heat from the burner. Moving air 
bubbles will then trace the flow of hot wa- 
ter. It rises in the pipe above the flame, 
descends into the “radiator,” and returns, 
partly cooled, to the lower connection of the 
boiler. 


Assisted by ao catalyst 
and heat, cane sugar 
combines with water to 
form the fruit. sugars, 
glucose and fructose 


UGAR.... 


VITAL FOOD FOR MEN AND GUNS 


JGAR, front-page news not long ago as 
America’s first war-rationed article, is de- 
pended upon to supply concentrated energy 

to the men at the front and the people at home. 

It is the raw material for millions of gallons 

of alcohol, essential in making smokeless pow- 

der. So vital is its need, that the Germans are 
said to be making it from wood. 

Struck with this importance, the home chem- 
ist may well seek out the chemical composition. 
Sugar heated in a test tube melts into a clear 
liquid, then darkens, giving off vapor. Heated 
long enough, it becomes a black mass and a 
vapor which condenses into water. Thus it is 
carbon, hydrogen, and oxygen. 

“Simple” sugars have a formula C.Hi:O.. 
Glucose and fructose, sugars in ripe fruit, are 
simple. “Double” sugars combine two simple 
sugar molecules with the loss of a molecule of 
water, CsH=Ox. Cane, milk, and malt sugars 
are double. Sucrose, the white substance on 
your table, decomposes easily into equal parts 
of glucose and fructose. This occurs partially 


Brown sugar is refined by filtering a solution of 
through boneblack or powdered charcoal, os ot le! 
Color and some of the toste are absorbed, ond # 
clear liquid product crystallizes into white grains 
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in making jellies and jams. To demonstrate 
this change, put sucrose in a test tube con- 
taining water and a few drops of hydro- 
chloric acid, and heat almost to boiling. 
For testing you need a solution known as 
Fehling’s, prepared and stored as two so- 
lutions to be mixed in equal parts for use. 
Solution A consists of 17 gm. copper sul- 
phate crystals in 250 cc. water; solution B, 
of 87 gm. sodium potassium tartrate (Ro- 
chelle salts) and 25 gm. stick sodium 
hydroxide in 250 cc. water. Mixed, these 
are clear blue. Pour some of the sucrose 
solution into a little of the mixed Fehling’s 
solution, and heat. Glucose and fructose will 
reduce the cupric hydroxide to insoluble 
cuprous oxide, changing the color to yellow, 
brown, or brick red. Sucrose will not change 
the color. 

Common sugar is made from sugar cane 
or sugar beets. The juice is purified and 


boiled until it thickens. Sugar crystallizes 
and is separated from the sirup by whirling 
in a centrifugal machine. The crystals are 
brown sugar, and the liquor remaining is 
largely molasses. 

Brown sugar may be converted into white 
in your home lab. Fill a vertical glass tube 
with boneblack, or powdered charcoal, plug- 
ging the bottom with cotton, and pour 
through it a solution of brown sugar or 
diluted molasses. If the column is too short, 
the solution may not lose all its color, but 
if it is just right, you will get a clear liquid 
which crystallizes in pure white grains, Re- 
fined cane sugar and beet sugar are identi- 
cal chemically. 

For nutritive value, corn sirup and honey 
are probably better than sugar. Corn sirup 
is chiefly glucose, which may be assimilated 
without digestion, while cane sugar must be 
broken down by the digestive juices. Glu- 
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the action of yeast. Gas given off turns 
s carbon dioxide 


Ethyl alcohol remains in the flask, To prove 
it, add to a solution of potassium bichromate 
and sulphuric acid, The solution turns green 
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cose, however, is little more than half as 
sweet as sucrose. Honey is chiefly fructose, 
wholesome and easily digested. It is the 
only sugar sweeter than sucrose. 

By heating sucrose to 210 deg. C., and 
constantly stirring, coloring and flavoring 
caramel is formed. The sugar 
loses some of its water and re- 
tains an excess of carbon. 

Sugar sirups preserve foods 
more by physical than chemical 
action, killing plant and animal 
organisms by drawing out their 
water—a process known as plas- 
molysis. To show this, tie a non- 
waterproof cellulose sheet over 
a thistle tube, invert the tube, 
fill to mark with colored water, 
and suspend in a strong solution 
of sugar and water. Water in 
the tube will decrease, passing 
by osmosis through the cellulose 
sheet into the sugar solution. 

You may make alcohol by dis- 
solving 50 cc. corn sirup or mo- 
lasses in 400 cc. water in a flask. 
Mix a quarter of a yeast cake 
and water into a thin paste, and 
add to the solution. Connect the 
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Cotton dissolved 
into sugar by heot. 
breck down, each molecule combining with a molecule of water 


Caramel flavoring may be made 
by heating dry cane sugar care- 
fully to 210 deg. C. Some of the 
woter in the sugar crystals evapo- 
rates, leaving an excess of carbon 
‘and changing the color and taste 


flask with a tube leading into 
a glass of limewater, and set 
the apparatus in a warm 
place for two or three days. 
Carbon dioxide passing 
through turns the limewater 
white. Pour a little of the re- 
maining fermented liquid into 
a test tube containing a solu- 
tion of potassium bichromate 
in water and a few drops of 
concentrated sulphuric acid, 
and heat gently. Alcohol will 
turn the solution green. 
Cellulose, the chief ingredi- 
ent of sawdust and cotton, 
has the formula (C,HwO:)n. 
Cooked in water containing 
an acid, these units are brok- 
en apart, and a molecule of 
water is added to each. The 
process is called hydrolysis, 
and the product is sugar. 
Dissolve cotton in concen- 
trated sulphuric acid, and 
pour carefully into a test 
tube containing five times as 
much water. Heat in a bath of boiling water 
for half an hour, remove, and when cool 
neutralize with a strong solution of sodium 
carbonate, pouring this in until efferves- 
cence stops. Test with Febling’s solution 
and you will find that you have made sugar. 


acid and added to water can be converted 
The cellulose units in it, or in wood, 


AUTOMATIC AIR-RAID WARNINGS are sounded 
by this attachment which may be connected 
to any radio receiver without interference 
with program reception during normal use. 
A switch keeps the device on guard when 
the radio is turned off. It is kept turned to 
@ 24-hour “alert” station, and its warning 
note will awaken sleepers. 


~@ 


NONMETALLIC SHIELOING, in place of the usual 
tin containers and metal partitions, can be 
painted directly on radio tubes, as shown 
above, by using a mixture of one level tea- 
spoon of powdered graphite and two of col- 
lodion, an ordinary drug-store item. Two 
or three coats are necessary, and a ground 
connection should be made by looping a 
wire around the tube. The mixture may be 
used on cardboard containers and partitions 
if thinned with a third spoonful of collodion. 


GROOVES IN PHONOGRAPH RECORDS may be ex- 
amined minutely for quality and depth with 
the aid of the handy little low-power micro- 
scope in the photo at the right. ‘The condi- 
tion of needle points also may be checked 
with its help. Focus is adjustable, and the 
gadget has a magnifying power of 15 diam- 
eters, ample for the use for which it is in- 
tended. It is equipped with a self-contained 
No. 1 flashlight battery and bulb to illumi- 
nate the surface of the record. The battery 
may be seen in the photo jutting out slightly 
at one end of the magnifier. Felt “feet” are 
placed on the underside to assist the de- 
vice in sliding easily over the record's face. 
‘The unit is light in weight, has a black 
wrinkle finish, and comes with complete in- 
structions. 


SOLDERING WITHOUT TIN is possible with the 
development of a new bismuth-lead alloy 
now available in the wire form shown below 
and in rods and bars. A slightly higher tem- 
perature is required to melt it, but it flows 
freely, makes sound joints, and is said to 
have more resistance to atmospheric corro- 
sion than the old lead-tin alloys. It works 
well on steel, tin plate, galvanized iron, cop- 
per, brass, and zinc. 


COMBINATION 


RADIO RECEIVE 


AND 


AMPLIFIER 


By ARTHUR C. MILLER 


Top and bottom views of the receiver and amplifier. 

the center 
of the dial, In the tube bank, those unshielded are 
35Z5-G1/G's, The unshielded coils are shown below 


The condenser is raised to be in line 
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found in most stationery stores, in- 

stead of the usual steel radio chassis, 
this instrument combines into one unit a 
TRF broadcast receiver and high fidelity 
P.A. amplifier. By an unusual circuit ar- 
rangement all five tubes are in operation 
when the instrument is in use either as a 
radio receiver or as a Public Address am- 
plifier, that is, the radio frequency stage 
and detector stage double as the first two 
stages of the P.A. amplifier. 

An analysis of the circuit shows at once 
that no power transformer is employed. 
‘The circuit is operated only on straight AC 
current. In spite of the lack of a power 
transformer, the output from the rectifier 
circuit is still higher than the line— 
200 volts to be exact—and the maxi- 
mum power output of the 25L6-GT/G 
tube, about 5 watts, can be obtained. 
‘The high plate voltage is obtained 
by using a voltage doubler circuit 
with two 35Z5-GT/G's. 

When the upper feed line in the 
diagram is positive, current flows 
through the lower tube and the 30 
mfd. condenser and charges the con- 
denser. When the reverse condition 
occurs on the other half of the cycle, 
the power line lead to the cathode is 
positive and no current can then 


[ fis an inverted metal letter holder, 


LIST OF PARTS 


Metal letter holder. 
Dial, 8". Octal sockets (5). 


Output transformer, 

ie switches: 8.P.8.T. 
. radlo-phon 
control 


‘Tone control, 50,000 ohms. 

Coils, unshielded: RF, antenna, 

Tubes: (2) pentode-triode 12B8- 
GT; beam power 25L6-GT/G; 


(2)"half-wave rectifier 35Z5- 
GT/G. 

Condensers: Tuning, 2-gang. 
Paper tubular, 400 ‘volts, (3) 
05 mfd., (2) .06 mfd., (3) 1 
mfd. Electrolytic, 50 Volts, 5 

fd. (2) 10 mfd.;'250 volts, 12 
(2) 450 voits, 30 mfd. 

Resistors: Carbon,’ % watt, 
3,000 ohms, 125,000 ohms, 150 
900 ohms, 200,000 ohms, 400,000 
ohms, (3) 750,000 ohms, 
megohms; 1 watt, 8,000 chase, 

hms; 2" watts, 600 
ohms. Line-cord, 140 ohms. 
Wire-wound, 10 ‘watts, 2,000 
ohms. 


flow through this tube. The piace of the 
other tube, however, is also positive and can 
now operate and permit current flow to 
charge the upper condenser. Since the two 
condensers are connected in series and are 
charged 60 times a second, the useful volt- 
age delivered to the speaker-field choke 
and filter condenser is equal to twice the 
power line voltage. 

‘Tracing the wiring diagram further and 
beginning with the antenna circuit, you will 
notice that the pentode section of one 
12B8-GT tube is used as an RF amplifier, 
which is a transformer coupled to the pen- 
tode section of another 12B8-GT acting as a 
biased detector. ‘The triode portion of the 
first 12B8-GT is employed as a pre-am- 


Volume control is below the tuning knob at the 
center of the front panel. In the rear view ot 
the right, the speaker leads are shown plugged in 


plifier stage, while the triode portion of the 
second 12B8-GT becomes the second stage 
of the five-tube amplifier. Pick-up connec- 
tions are made into this stage. The output 
from the two 12B8-GT's is fed into the 
25L6-GT/G power amplifier, a switching ar- 
rangement in the grid circuit connecting 
either the pentode stages (radio) or the 
triode stages (P.A. amplifier). 

No radio cabinet is shown for this re- 
ceiver—nothing but a polished front panel 
—as it was felt that the reader might like 
to try his hand at designing his own cabi- 
net, especially if he is proficient in wood- 
working. If time is important and there is 
an old radio console handy, the chassis can 
just as well be slipped into that cabinet. 


s280-¢r 


owen, 


roe) 
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Complete wiring diagram showing in detail the connections for the radio receiver and P. A. omplifi 
Left, above, a sketch showing the loyout of the ports. and left, below, a base layout for the tubes 
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Servicing Your Radio-=prart7 


‘OME of the most annoying experiences 
with old-model receivers or new models 
that have been in use for some time are 
caused by humming. This can be traced to 


the most frequent are hum in the phono- 
graph of a combination set or in an older- 
type electrodynamic speaker, or that caused 
by a broken filament resistor, weak or gassy 


tube, or faulty electrolytic condenser. The 
pictures below illustrate the cures. 


several sources, most of them within the 
scope of the amateur repair man. Among 

WHEN the hum occurs in the speaker only when 
y the phonograph is being used, ground the pick-up 
arm and motor frame to the radio chassis, both leads 
from the pick-up being grounded with braided shield 
covering. If the hum persists, a 1/16” metal plate, 
8” to 12” in diameter, will act as a magnetic shield 
if screwed to the motor board between the motor and 
turntable, 


SHOULD an old-type elec- 
trodynamic speaker lack 
a “hum-bucking” winding +s 
on the voice coil, connect 
‘@ 30-ohm, 10-watt, center- 
tapped potentiometer 
across the power trans- 
former's 2.5-volt or 6.3- 
volt heater winding in 
series with the voice-coil 
winding. A short, soldered 
wire serves as a center tap. 


SPEAKER 


oureur 
Teor 


‘ Pm 


' FILAMENT resistors, used 
in earlier models before in- 
directly heated tubes were 
perfected, must be re- 


‘BROKEN 
COpNiECTION 


placed if they are broken. 

‘ag ‘They are connected across 

(HP the ‘filaments of RF and 

other tubes to supply grid 

bias current and balance 

out hum from the power 

4 transformer’s AC filament 
winding, 


Often hum can be corrected by replacing o weak 
or amy rectifier tube. If hum increases offer the 
sot has been on for a while, a power tube may be 
ot fault, especially an old 47 power pentode tube 


Electrolytic condensers go bad for many reasons— 
they moy have open or short circuits, or the wet 
type may dry out and lose effective capacity. In 
ony cose, the best bet is to get a new condenser 
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CHAMPION 
SPARK PLU 


A vast army of yolunteer workers are enlisted 
ilian Defense and other service organizations, eager 


part in time of emergency. Reliable t 


in essential part of their activities 
ark Plug: 
able ignition 
tions as well 


Check your spark plugs! Check them as a patriotic 
duty, and a personal, self service. When spark plugs 
are tested, cleaned and adjusted at regular intervals, 
they will remain economical and efficient throughout 
their useful life—and you will know when new ones 
are needed. Old, worn-out or inferior quality spark 
plugs can be exceedingly wasteful, and inefficient. 


Champion Spark Plugs have 
won world recognition for 
better performance, due 
directly to many exclusive and 

G—Puented features. “One of 


these, which means most to 
motoriststoday, isthe patented 
Sillment seal which es 
troublesome leakage, common 
{0 ordinary spark plugs. Thi 
exclusive feature prevents 
overheating, and pre-ignition, 
a cause of rough, wasteful 
engine operation. 


PATENTS 


CHAMPIQN 
a 
| 


More Vital - 
More Dependable 
than ever! 


TO SAVE GASOLINE + KEEP YOUR SPARK PLUGS CLEAN 
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Some of the ingredients of “Prestone” anti- 
freeze will last from one winter through the 
next—those, for example, which protect the 
car against freeze-up, But to give protection 
against freeze-up is only one function of a 
good anti-freeze. A good anti-freeze also per- 
forms other functions, just as important. One 
of these is to guard against rust and corro- 
sion... which is why all good anti-freezes 
are “inhibited.” These inhibitors do wear 
out; and when that happens the car is no 
longer protected against clogging and over- 
heating caused by rust. 

‘That is one of the reasons why you can- 
not use an anti-freeze indefinitely... why, 
for instance, we guarantee “Prestone” anti- 
freeze for “a full winter's use,” and no more. 
New, fresh anti-freeze is always to be pre- 
ferred over anti-freeze which has gone beyond 
4 single winter’s driving. 

If, however, you decide to re-use your anti- 
freeze, take the following precautions: 

If you stored your anti-freeze during the 
summer, take it to your dealer before putting 
it back in the car. There are 2 good reasons. 


To make sure that no dirt or foreign 
matter bas spoiled it, (Cans frequent- 
ly rust through from the outside and from 
the bottom. Dirt and foreign matter will 
clog your cooling system badly.) If your 
solution is brown or rusty-looking, don't 
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IF YOU SAVED YOUR 
LAST WINTER’S ANTI-FREEZE... 


bother to take it to your dealer but discard 
it at once, Be extremely cautious in this re- 
gard. Your car isa valuable property: it is in 
the interest of sound conservation to take all 
reasonable precautions, 


To have the strength checked ...You 

don't know, definitely, what concen 
tration you had at the end of the season. 
If your anti-freeze was “alcohol base,” you 
almost certainly lost strength before you 
took it out last spring. Even if you used 
“Prestone” anti-freeze, which contains no 
boil-away alcohol, have the strength checked 
just the same. You may have lost protection 
through careless filling, slop-over at the 
over-flow pipe, and leaks caused by road- 
shock and wear-and-tear during driving. 


you left your anti-freeze in your car, 

and have been driving with it all 
through the summer, point B (above) is even 
more important, for obvious reasons. 

‘These precautions are the very least you 
can take to protect your car. Remember, 
none of them will put back into the anti- 
freeze the rust and corrosion inhibitors 
which were there when you bought it last 
fall, and which have since been used up. 
This is one of the sound technical reasons 
why manufacturers guarantee anti-freeze for 


only one winter's driving. 
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IF YOU DID NOT SAVE YOUR 
LAST WINTER’S ANTI-FREEZE.. . 


See your dealer at once and get “Prestone” 
anti-freeze installed in your car. As of the 
date this advertisement goes to press (ap- 
proximately July 15th) it appears that there 
will be enough “Prestone” anti-freeze this 
fall—after Army, Navy and lend-lease re- 
quirements have been met—to supply all reg- 
ular users. We make this prediction because 
we have increased our manufacturing facili- 
ties and because there will be fewer cars on 
the road this coming winter. 

HAVE YOUR DEALER CHECK YOUR CAR for 
leaks, rust, sediment, or loose connections 
which may have developed during summer 
driving. Make sure your “Prestone” anti- 
freeze is used in a clean, tight cooling 
system, Then you can forget the anti-freeze 
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problem for the rest of the winter. You will 
be protected completely—against freeze-up, 
boil-away, dangerous and obnoxious fumes, 
rust and corrosion. You can place com- 
plete confidence in new, fresh, full-strength 
“Prestone” anti-freeze. It is guaranteed for 
one full winter season, 


Product of NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


General Off 
Branches: Chi 


New York, N. ¥. 
go and San Francisco 


‘The words "Eveready" and “Prestone” are registered trade- 
marks of National Carbon Company, Inc, 


fatima 


‘PRESTONE 


NTI-FREEZE 


ave cans or jugs or both. Buy 
jerence in the "Prestone” anti- 
freeze they contain. 
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HILEthe mammoth Western 

plants are serving the Stars 
and Stripes—working night and 
day producing millions of mili- 
uy cartridges—the names 

SUPER-X, XPERT, SILVERTIP 
and SUPER-MATCH remain 
symbols of outstanding service 
to the shooters of America. 
All of the ingenuity of the now 
greatly augmented Western tech- 
nical staff, which developed this 
famous line of World Champion 
Ammunition, is focused on giv- 
ing our fighters the benefits of 
its skill and long experience. 
Western ammunition—and our 
entire facilities—yes, and the 
many thousands of loyal Western 
workers—are proudiyi inthe serv- 
ice of Uncle Sam...until Victory! 


WESTERN CARTRIDGE COMPANY 
ott Alton, lit. 


Heslorn CHAMPION 
AMMUNITION 
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Trouble Comes Double 


(Continued from page 147) 


about it—and when I got in and stepped 
on the starter the motor ran all right. 
“Next day, when I was on that grade 
crossing out on the dirt road over east of 
| here, the same danged thing happened. 
| This time a feller came along in a truck 
| and pushed me off the tracks and down 
| the road to a little hick garage. The feller 
there said I had a short in my terminal 
box, and he'd fix it. Since then the motor's 
been missing pretty bad, but it ain't laid 
down on me, and until jest now I'd plumb 
forgot about the new rotor the first feller 
said I should get. You better put one in.” 
| Gus took off the distributor cap and 
examined the ri “Yes, you need a new 
one,” he said. “But the rotor isn't what 
stalled your engine when you hit those 
| bumps in the road. Where was that solder- 


ing job that first mechanic did for you? 
I don't see any signs of it—yes, here's 
where it was.” He grinned. “Did you try 
tricks on that fellow? 

* Osgood said. “Well, I did give 
him a seegar. It made him sort of sore.” 

“Maybe it was just chance,” Gus said. 
“That drop of solder got down into the 
distributor, and when you hit those rough 
spots it jounced around and shorted your 
juice. Then when you turned off the 
switch it dropped back out of the way.” 

“If he did that on purpose it was a 
mighty dirty trick!” Osgood said virtu- 
ously. “Tell you what let's do, Gus. You 
put that wheel back on so as I can get 
home to supper, and tomorrow morning 
Tl bring my car in and you can fix her.” 
| Gus heard a familiar voice out at the gas 
| pump. He took Osgood by the arm and 
led him to the shop door. State Trooper 
Jerry Corcoran was filling his motorcycle's 
gas tank. “See that cop, you public men- 
ace?" Gus said, “Well, I'll put that wheel 
back on if you say so, but if you drive 
that jallopy of yours out of here before 
those brakes are fixed, before you have 
gone three blocks that cop will stop you 
and inspect them, and you'll lose your li- 
cense sure as the Good Lord made little 
green apples!” 

Osgood looked at Gus and saw that he 
wasn't joking. “Oh, all right,” he said. 
“Tl leave the car here—but how am I go- 
ing to get home? It’s a good three miles 
from here. Can I get a taxi?" 

“Not under an hour—this time of day. 
You can walk. It's tough,” Gus said with- 
out sympathy. “But you know what I 
told you—trouble comes double!” 
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1S ALL-OUT FOR VICTORY 


"1007, war 


mas. PRODUCTION 


* Diesel Engine Assembly Line in the WITTE factory 


WITTE Diesel Engines and 
+ serving America and her alli 
the war effort. 


ric Plants are out on the victory front 
notions oll over the world . . . ciding 


Today, the wor needs of the United Notions come first at the large WITTE 
DIESEL ENGINES foctory. We are 100% in war production! Every piece of modern 

machinery ond every skilled Diesel engineer in this busy plant is devoted 
PiESELESIRLG fo Hesdon’s, conn. ‘WITTE’ hen Been sorting Americe ced sther fending, 


nations for 73 years . . . will continue to serve the Democratic world in 
war and peace. 


After victory, our increased production facilities, skilled personnel and 


Irie Plonts—ready to produce extra power at lower cost. 


all United Nations. A WITTE Diesel is worth waiting for... 
* WITTE ENGINE WORKS" :- 
LARGEST BUILDERS OF SMALL DIESELS ig 


* , 2228 OAKLAND AVE., KANSAS CITY, MISSOURI, U.S.A.—Cable Address:“WITTEKCMO” * 
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FE a cutt toot in shitker on any 
el job—but it is doubly at fault 
when its work is war-essential. 

Making 


things last longer on the home 
fronts—building or repairing needed 
buildings and equipment—training in 
‘the important wood-working arts 
millions of jobs call for keen saw: 
Nicholson makes all kinds of files for 
keeping saws sharp. For filing hand-saws, 
Nicholson offers a helpful folder on 


“HOW TO SHARPEN A SAW” 


FREE *2 carpenters, mechanics, wood- 
workers, farmers, industrial arts 
students. Simply mail us your request (a 
card will do) for this interesting saw- 
ling instruction sheet. 


NICHOLSON FILE CO., 22 ACORN STREET 
U.S. AL 


NICHOLSON 


FILES “scar” a2 


Inside Facts About Ciphers 
‘Continued from page 89) 


under it is coded from the ¥ alphabet. Other 
multiple-alphabet ciphers are variations of 
this principle. The receiver of such a cipher 
writes the keyword repeatedly under the 
coded message, and reverses the process of 


| coding. Both coding and decoding are usual- 


ly done with slides or disks, though they are 
not essential. These multiple-alphabet ci- 
phers were long considered “indecipherable.” 
In wartime, “cipher crackers” or crypt- 
analysts have more than their share of 
headaches trying to make sense out of 
cryptic messages that come into their hands. 
The enemy doesn't label the message to 
show what kind of cipher has been used. 
It is one thing to solve a cipher when the 
system used is known, and another to find 
out the system, The frequency of words, let- 
ters, two and three-letter combinations (di- 
graphs and trigraphs), prefixes, suffixes, 
initial letters, terminal letters, and other sta- 
tistics have been compiled and studied. They 
differ according to language and also accord- 
ing to their source in the same language. In 
wartime, military words and expressions 
would be the best source. For ordinary Eng- 
lish, the frequency of the letters of the alpha- 
bet is in the following order: ETOANIRSH- 
DLUCMPFYWGBVKJXZQ. Vowels (AEIO- 
UY) are about 40% of the number of letters 
used: The five letters ETOAN are about 
45%; The nine letters ETOANIRSH are 
about 70%; the high-frequency consonants 
about 30%. These percentages help in find- 
ing out what kind of a cipher it is, as well as 
for solving it after the system is discovered. 
A percentage that is correct for normal 
English but applies to such letters as Q B 
X Z etc. indicates substitution; if correct for 
the actual letters, transposition; if very 
irregular it indicates some other system. 
‘The use of codes as distinguished from 
ciphers is apt to stump even the most ex- 
pert “cipher crackers.” When a spy goes 
out on a job he will arrange with his in- 
telligence department to use a certain book 
as the key to his cryptic reports. His crypto- 
gram might read “55-2-7-11" which, if he 
used the July P.S.M. as his key, would guide 
his correspondent to the second column on 
page 55, lines 7 to 11: “The square infantry 
division (four regiments) is supported by a 
field artillery brigade of three regiments 
which carry 48 105-mm. howitzers and 24 
155-mm. howitzers.” As there are millions 
of books and magazines in the world, it is 
almost impossible to trace the publication 
even though a cryptanalyst knows perfectly 
(Continued on page 224) 
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MODERN 
SHOP EQUIPMENT 


LATHES 


DRILL 
PRESSE 


SHAPERS 


HISTORY is being made today by American industry. Every industrial 
craftsman can take pride in the weapons he helps produce. They are 
the best in the world! Here at Atlas we are glad of our opportunity 
for service — making the tools for building so many of Uncle Sam's 
effective war machines, Planes, ships, tanks, guns—in nearly all 
industrial plants on the honor rolls of the nation you will find one or 
more Atlas Machines helping speed production, Someday, again, you 
will be buying machine tools for your shop. Then, you can be sure 
that our experience in meeting today's intensive demands, will make 
Adas Equipment better than ever. Atlas Press Company, 1153 N. 
Pitcher St., Kalamazoo, Michigan, 


THEN C6CEGS. TOOLS FOR YOU 
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How to polish 
metal in a lathe! 


@ For a beautiful high finish, 
justholda strip of fine grit Alox- 
ite Brand Aluminum Oxide 
Cloth against a piece of steel 
that has been given a finishing 
cut on a lathe. Other uses for 
this cloth in metal work include 
removal of rust, polishing metal 
rods held in a drill press chuck, 
removing small amounts of 
metal in fitting parts, and clean- 
ing preparatory to soldering 
or brazing. 


Lapping a giant 
crankshaft! 


@ The same Aloxite Brand 
Cloth shown above is being 
used here in a fixture to lap the 
main bearing surfaces of a giant 
crankshaft as it turns on a lathe. 
Aloxite Brand Cloth is available 
in sheets and rolls. Send us 10¢ 
for helpful 95-page illustrated 
manual on home craftsmanship, 
and we'll include a souveni 
sharpening stone too. 


Write Dept. 108 


THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 
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well what kind of a cryptogram it is. Some- 
times spies will make it harder by having a 
previous arrangement to change the publica- 
tion each week or month. 

Numerous machines have been invented 
for enciphering messages mechanically, but 
it was not until 1934 that any inventor de- 
vised a small cryptograph machine that 
actually met the requirements of a large 
ry body. In that year the French Gen- 
eral Staff ordered a portable cryptograph 
machine that could be operated by one per- 
son. 
| A Swedish inventor named Boris Hagelin 
had the most compact and workable ma- 
chine of that time. It weighed about 40 
| pounds and was capable of operating at a 
speed of nearly 200 characters a minute. To 
meet the requirements of the French Gen- 
eral Staff, Hagelin modified his machine so 
that it was much smaller, more compact, 
and nearly foolproof. 

At present, there are two models of this 
machine being manufactured. One, known 
as the C-38, is a small hand-operated ma- 
chine measuring 3% by 5% by 7 inches. The 
second machine is slightly larger, can be 
operated by an electric motor, and is known 
as the BC-38. 

In the field, a soldier can carry the port- 
able machine by a strap which fits over his 
shoulder. When he is ready to send a mes- 
sage, he sets the “key numbers” according 
to prearrangement. This is done by means 
of a setting wheel located at the left of the 
machine. Next, he selects the letters of his 
text, one after the other, against the letters 
found on the setting wheel. After each set- 
ting, he pulls a handle at the right of the 
machine, which automatically prints the 
cipher character on a paper tape. Decipher- 
ing the message is a simple matter if the 
recipient knows the key used by the sender. 
He merely throws a switch on his machine, 
which prints the ciphers in clear text. 

Ciphers used by the Hagelin cryptogra- 
phers are of the double-substitution type 
which means that any letter in the clear text 
alphabet, can be used in cipher by any other 
letter in a varied sequence. Thus, the letter 
“T" could be enciphered by any of the 26 
letters of the alphabet in any varied se- 
quence. It has been said by experts that the 
theoretical length of the substitution series 
for the Hagelin Cryptographers is over 100 
million letters. All the countries in the world 
could use the same machine and still be 
comparatively secure against having their 
cryptic messages deciphered. 
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A Suggestion to the Millions 
of .22 cal, Rifle Owners 


SHARE YOUR RIFLE WITH YOOR NEIGHBOR 


HELP MAKE AMERICA NOW, AS IN THE PAST, A NATION OF MARKSMEN 


Right now, more thousands than ever 
‘want a Mossberg .22—the military type 
sporting rifle—because in these stirring 
times they feel the natural American 
urge to have and use a gun. 

We cannot supply that demand, Our 
efforts and facilities are 100% on War Production. 

So we respectfully make this suggestion to owners of 22 cal. 
rifles of all makes—"Share your rifle with your neighbor. Ex- 
plain the rules of safety. Show him how to handle and operate 
a rifle, how to “draw a bead" on the target. Let hum experience 
the thrill of shooting. Use ammunition sparingly, and share the 
‘expense, You'll be making a real contribution co the war effort 
+++ for a nation of marksmen is unconquerable!" 


To every owner who agrees to share his rifle—regardless of the 
make of the rifle—we will send, absolutely free, an authorita 
illustrated booklet “The Guidebook to Rifle Marksmanship. 
prepared by the National Rifle Association of America~a book 
every shooter will want. 


JOIN A GUN CLUB, OR START YOUR OWN 


a] The National Rifle Association Cooperotes 
owner of 
3 gun and to 


every patrior—another suggestion. 
Right now is the time to apply for 
membership in the Rifle or Gun 
‘Club in your community. You'll 
find the members are the nicest, 
friendliest folks in town. And, 


Manufacturers, in 
22 cal. RIFLES = SHOTGUNS - TELESCOPE 
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though small arms ammunition 
may be scarce, reasonable quanti- 
ties are available to such recog- 
nized clubs. Or, start your own 
shooting club. We will be glad co 
supply free, through The National 
Rifle Association, a helpful and 
interesting book on how to estab- 
lish and conduct such a club 


‘Sil invite a eighbor to shoot with me- Pl 
Sad ny copy al The’ Ganddbook 
rhembaahig 
ncad me the NR. A. booker 
oe and comdect hearing Che 
ot my name on your Li vo eeccne the 


‘TARGO GUNS and Equipment 


State 
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Saws and Trained Men are 


VITAL TO THE 
VICTORY PROGRAM 


If ever there was need for trained men— 
ond for the kind of tools that help men put 
their skills to fullest use—that time is now. 
Precision-made Atkins Sows have whot it 
tokes, not only to do @ job fast, but to do it 
fight. Whether you use saws in your work 
+ ++in your home workshop. ...er to make 
necessary repairs around the house...you'll 
find it greatly worth your while to insist on 
the famous Atkins brond. Ask your hord- 
ware dealer to show you Atkins Saws. 


Send 10¢ for How-To-Do-Ht Book 


E. C. ATKINS AND COMPANY 
428 S. Illinois St. * Indianapolis, Ind. 
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Early Colonial pine chest, plan 308A, 25¢ 


Save Money and War Materials 
by Making Christmas Gifts 


OUR own handiwork is always a gift 
more personal than any you can buy, 
but there is more reason now than ever be- 
fore for making your own Christmas gifts. 
Not only will you be saving money, but you 
will be conserving stocks of articles made 
of critical war materials. Buy and give such 
articles only if they fill an actual need. For 
sentimental and other gifts, give things that 
can't be bought—things you can make 
from wood and other noncritical materials. 
Our tested shop blueprints are a short 
cut to better craftwork gifts. A few of the 
projects for which plans are available are 
listed below. For a complete list, send a 
stamped, self-addressed envelope. 


Auto Sid Rack, Turned Flower Basket, Ornamet 
tal Miniature Wheelbarrow, 414 
Combination Boat, is" “hull, tor ie with “ail 
‘outboard motor,” oF oars, 131-13: r 
Barly American Style End Tabie, “iat 135 
Folding Wall Brackets (turned), ‘Treble-Giet iid 
Vase (metal or plastic), Vacuum Cleaner At- 


tachment Rack. 408A. 25 
Four-Leat Card or Occasional Table, B30A 2B 
Gate-Leg Table, 3 6” diameter, clreular top with 
‘no, turning, 24 25 
iF. «Modern Basie da, Machina 
the Dog. 412A. 25 


aeiniature Fleet of, Nive Mossi t8."% 

ps (fullssize. plans and instructions Jn 

fet form), ae 

Sectional ‘Rowboat, 6 8 "iong; ean be 
‘small’ outboard,” 340-941- 

‘Tea Wagon (removable teay aid drip ieavei) 80* 
‘wy 30" top (turning), 

mule-Top Tables (wood and” metal 

Duty Rowbont, 13" lone: cam ala 
‘driven by outboard ‘motor, 221-R. 


Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 

‘Send me the biueprint, oF blueprints, numbered 
as follows 


(Please print your name and address very clearly) 


POPULAR SCIENCE 


The “Nerve Center of 


the Army” needs your 
skilled hands TODAY! 


1. ENLISTMENT 
Uf you are 18 to 43 


Private’s pay you can 
ly as you carn higher 


If you are 
with toote but Tack quali 
‘nce, ‘you may enter the z 
Seeve, "You will be piven training, with 
Day, in one of the many Signal 
choo! ordered to. active duty 
When you have completed the course. 


Commissions: Cratuale: leering En- 
Eitslone a's Sonal Cope: Ate ope 
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HOW YOU CAN GET IN NOW 


"Thhis is 0 war of speed—e radio war. Com- 
mands and messages must go through like 
lightning. Never have communications been 
so vital to victory, or have new devices 
meant so much. 

The whole responsibility for “getting the * 
message through” is in the hands of the U. S. 
Army Signal Corps. Hands that install and 

thousands of radio send- 
ing and receiving sets— hands that adjust 
the marvelous mechanisms of America’ 
newest and most secret weapons—hands that 
flash the orders to attack! 
Now—today—the Signal Corps needs 
your skill in this thrilling branch of 
You may already be an ex- 
pert in radio or another communica- 
tions field. If 30, there is no more 
worth-while service you can render 
your nation than as a Signal Corps sol 
You may have no more than ambition 
a love of mechanics and electricity. In that 
ready to give you 
good pay! It’s the 
opportunity of lifetime to 
serve your country and prepare 
for a future career. 


2. CIVILIAN TRAINING 
If you are over 16 years of age, and 
eh theaah Tesistered. for Selective 
Serie, eve pot received Your order to 
report for Induction, the Binal 
ofees you an outstanding opporunty, 
If you have ability with tools—if 


You want to secure training in the 
Vitaly important field ‘of ‘communica: 
ions—you may attend school in 
near your home <iy- You wil be paid 
fot. fess ‘year while 
Teerning. ‘And when you have finished 
oe canine ny meet ote 
You can advance to higher pay as Your 
SaaS eres = 

gen iL ou, have ¢ minor phic 
sana, Signal Cons Chri 


Bere bases 


* FOR FURTHER INFORMATION 
REGARDING ENLISTMENT—Call and 


of the Service Command nearest 


* 
Or write to: Enlisted Branch, AC-I, 
A.G.0., Washington, D. C. 

* 


FOR CIVILIAN TRAINING INFORMA: 
TION — Call at any office of the 
U. S. Civil Service or U, S, Employe 
ment Bureau, 
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ror WARTIME ECONOMY | 
_USE BURD PISTON RINGS 


Motorists know that it is poor 
economy, even unpatriotic, to 
permit worn out piston rings 
to waste gas and oll. That's 
why car owners are having 
thelr motors rebuilt with Burd 
“Graf-Flox” Piston Rings. | 
‘These revolutionary rings are 
self-lubricating to prevent scor- 
ing. sticking and selzing. They | 
are’ self-seating, require no 
“run-in period, no delay in 
hitting the road, Tnstall Burd 
“"Kure-slap™ 


[ BUSRSEUSTRR RING C0. Dewt. ax2-, 


DRAFTSMEN FA ata fe Pie SS) 


2 WY 


‘THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


STEEL TOP AUXILIARY 
DRILL PRESS TABLE 


BARRON TOOL CO., INC. 
370 Architects Wiag., Detrcit, mich. 


; \ Kits Simplify 
Building of 
Model War 

Vessels 


Kite 
Battleship “Texas” 


ODELS of fighting ships pack a real 
punch of interest these days when the 
United States Navy is in action in many 
parts of the world. If you like to build ship 
models—and there is no finer hobby—you 
may want to add one or more war vessels 
to your collection. POPULAR SCIENCE offers 
construction kits for a battleship, a simpli- 
fied destroyer, a mosquito boat, and a Ca- 
nadian corvette. The battleship, shown 
above, is scaled 1/16” to 1’ and is 3’ long. It 
can be built with our kit No. E. ($7.95*). 
‘The other kits are described below. 
For an illustrated leaflet of all our kits, 
send a stamped, self-addressed envelope. 
OM. U.S, destroyer, Mayo. claas, 1234" long, 


(finished capstan and anchor 
88. Fishing. «chooner 


‘whaleboat, with complete |” 
1s, Revenue, Staring culier 30m LAS a taj: "Ot 
Glos nokta its a 


Hon model: shaped hill, prapelers, 
caaaet snes yore ‘ 

nd other fittings 78 

1. Whiting’ ait wien ‘two biocia” for” maiding 7° 
sen captain 32." high. 1.60 


Witting ee “or atx diferent Séoitiea 
by ved to shape. 1.10 


Note: If you live west of the Mississipp! River, add 50 
‘cents to prices marked with an asterisk (*)' and 23 
Gents to prices marked with a dagger (1). 


Popular Science Monthly, Dept. 112A 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit for which I 
Inclose $. (oF send C.0.D. 1) 

Name 

Adaress. 

cts. sta 


(Please print your name ond addres very clearly) 


You save the C.0.D. charge by sending your 
remittance” with this. order.” Remit 

‘Order, check. OF re 

only in the Unit 
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The War's End 


(Continued from page 72) 


have proved easy to handle and completely 
permanent, requiring no maintenance. 

The familiar aluminum streamlined trains 
may be joined after the war by bright alu- 
minum freight cars, while new ships are 
likely to have aluminum lifeboats as well as 
sheet aluminum replacing steel in the super- 
structure to save weight. Other regular 
uses will range from beer barrels (they 
don’t have to be lined with pitch) to art- 
ists’ etching plates (they will make more 
clear prints than copper-plate). 

The subject of plastics is so big in itself 
that it could easily run away with any dis. 
cussion of the technological future. Its en- 
gineers just say that we are entering the 
Plastics Era and let it go at that. Your en- 
tire house—walls, woodwork, stairs, door- 
knobs, and almost everything else—could 
be built of plastics. And so could ships, 
trains, and airplanes. The only limiting 
factors are the existing methods of shaping 
the material, and its cost as compared with 
that of competitive building materials. 

This material also has had to fight its 
way against the handicap of custom—it is 
notable that plastics have found their quick- 
est acceptance in such new and changing 
fields as radio, automobiles, and electricity. 
The first car you buy after the war is over 
may not have that all-plastic body, but it 
probably will have 200 or more separate 
parts made of plastics, ranging from the 
clock face to the timing gear. 

Plastics, too, will contribute their light- 
ness and strength to the enrichment of life 
in the future. War and the lack of tradi- | 
tional materials already have stimulated 
their use—so much so that some plastics | 
are running short now. 

In the wide field of synthetic products 
the most celebrated unquestionably are 
synthetic rubber and the silk substitutes, | 
rayon and nylon. These are destined for 
ever-wider use in the future, and two of 
them will be used in combination. 

When you are able to buy tires again it 
is a pretty good bet that they will be made 
with American synthetic rubber tread and 
casings, and American rayon cord for fab- 
ric. Moreover, they ought to be the best 
tires you ever had, by far. The great supe- 
riority of rayon cord was known before the 
war, when it was used experimentally in 
the tires of heavy trucks. It possesses 
greater strength than any other fabric, and 
holds this strength under the high heat of 
heavy-duty driving. 

(Continued on page 230) 


NOVEMBER, 1942 


Please mention Porctar Screxcr Moxtuty when sriting to advertisers, 


HOW TO... 


THIS WINTER” 
WITH SMOOTH =ON 


Air leaks .. . below or above 
the furnace. or in the flue... 
are a frequent cause of fuel 
waste. 


Stop these lewks .. . reduce 
your fuel bills... . help to ¢ 
serve fuel. . . by one applica 
tion of SMOOTH-ON 
easily and quickly, without 

atling any parts. The 
pansive property of SMOOTH- 
ON tightly’ fills. all openings 
id makes an iron-hard seal 
which is not loosened by ex- 
pansion oF contracti 


SMOOTH-ON is equall 
fective for stopping leaks 
water or air due to 


ef. 


cracks in boilers, heaters, 
pumps or piping .”. . makes 
low-cost lasting ‘repairs of 
equipment that you cannot re= 


place because of war 


izine eylin- 
ose fixtures, 
hardwas 

n today a 
edt for repair emergencies, 


how YOU have used 
repair your pl 

so that we can tell 
IF experiences. 
help to 

metal van 

parts, thereby aiding the Nati 

war effort. WRITE TODAY. 


FREE BOOK 


turing Co., Dept, 68 
570 Communipaw. Bersey’ City, 
Please send the FREE Smooth-On 
Handbook. 


Namen 


Address 


ter 
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Protect your anti-freeze — 
clean out with Sani-Flush first 


Don't waste precious anti-freeze in a 
dirty radiator, Rust and sediment cause 
dangerous overheating. Clean out first 
with Sani-Flush. It’s quick and com- 
plete. Costs only a few cents. 

Don't take chances on just flushing 
with water, Sani-Flush is thorough. Use 
it yourself, or ask your service station. 
Sani-Flush is absolutely safe in auto 
cooling systems, when used accord- 
ing to directions on can. It’s in most 
bathrooms for cleaning toilets. Sold in 
grocery, drug, hardware and 10c stores. 
The Hygienic Products Co., Canton, O. 


Sani-Flush 


ONAN ELECTRIC PLANTS 
ALTERNATING AND DIRECT CURRENT 


Carat are a City Power Lines. foe PARSIS, 
THEATRES, PUBLIC BUILDINGS. 


D. W. ONAN & SONS 


149 plan Ave = ince 
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The War's End 


(Continued from 


je 229, 


By the end of the war American chemists 
believe they will have developed synthetic 
rubbers of such high quality and low cost 
that imports of raw rubber never will be 
resumed on the old prewar scale. They will 
be ready to give you synthetic tires equal 
to rubber in strength and wearing qualities, 
and superior to it in other respects, especial- 
ly resistance to corrosion by oil or gasoline. 

Similarly, many experts doubt that raw 
silk ever will be able to win back its market 
from the kind of synthetic fabrics that will 
be available. They say American women 
who might prefer silk will be converted in- 
stead to the wearing qualities of sheer ny 
lon, while improved rayon types will domi- 
nate the lower-cost field. 

‘The entire fabrics industry after the war 
will be marked by extensive blending of 
textile fibers. Blendings of cotton and wool 


| with the synthetic fibers are expected to 


Please mention Porvtar Screxce: Moxruty when seriting to advertisers, 


develop new types of material superior in 
looks, wearing quality, and ability to take 
dyes. Authorities say the war and its ne- 
cessities have pushed the industry on 
through the equivalent of 10 to 15 years’ 
normal experience in this kind of experi- 
mental blending. 

Chemistry is advancing rapidly under 
pressure of speeded-up war research, and 
will make great contributions to the post- 
war world. Many of the major lines of re- 
search now being undertaken are so inti- 
mately involved with the war effort that 
even general discussion must be barred, 
but one important nonconfidential field is 
that of industrial uses for future farm-crop 
surpluses. 

Much attention is being given to the pos 
sibility of supplementing the national sup- 
ply of motor fuels with alcohols or gases 
derived from grain or agricultural residues. 
At some future time much of our motor 
traffic may be run on fuels from such re- 
newable raw materials. 

Other farm research includes the dehy- 
dration of meat and vegetables. This work 
was undertaken in co-operation with Army 
authorities and is reported to be attaining 
very satisfactory results. 

In electricity, as in chemistry, much ex- 
perimentation and practical work which 
will influence the world-after-the-war is 
now too closely connected with war work 
to be made public. It is known, however, 
that devices will be available to use high- 
frequency radio waves to make the naviga- 
tion of ships and airplanes in dense fog 

(Continued on page 232) 
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if | didn’t have my 
HOME WORKSHOP’ 


“hy HEHE you're the big boss or 
just one of the ‘deck hands’... 
industrialist, professional man, military 
brass hat, bookkeeper or draftsman... 
there comes a time when you've got to 
get away from the strain of modern life 
—or go nuts! 

“As for myself, I'd go batty if I didn’t 
have my home workshop! My doctor 
tells me that working with my hands 
hasa ‘therapeutic value’. My friend who's 
a psychologist says he’s been turning 
out gadgets in his own workshop for 


DELTA 


xX 4 
MILWAUKEE 
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years because that’s nature's way of ob- 
taining ‘release’.” 


Creating things by hand has been a normal 
part of human routine ever since the first 
Neanderthal man began chipping flint arrows. 
That’s why thousands of industrial leaders, 
professional men, army officers and desk slaves 
are finding new 


how happiness can be of 
work—and contains pra 
within the reach of all. 


id 
I suggestions for hobbies 


The Delta m, 
lanufacturin, 
82-ME Vienne agen? Company 


fe send me 


Happiness jc ey oPY OF 


s in Your Hand, 


ee “H 


Address, , 


Gy 
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Ave., Milwaukee, Wis, 


four hook. 


ic 


OIL FILTERS 


PER QUART OF OIL 


If you drive with dirty engine oil, you 
buy more oil than you should—and, 
more often. Dirt clogs the oil control 
piston rings, and they cease to perform 
their function as oil economizers. 


A new AC Oil Filter Renewal Element 
keeps oil clean, and removes discolor 
tion, You can safely continue co drive 
as long as the AC Oil Test Pad (used 
by your AC dealer) shows that your 
oil is clear. Thus, you protect your 
engine and get more miles per quart 
of oil, 


SEE THAT YOUR OJL IS CLEAN 


Wave your oll checked for dirt 
with an AC Ol! Test Pod 


Whenever you have 
youroilchecked,askthe 
arendant to wipe your 
gauge stick with an AC 
Oil Test Pad. Then, look 
at the Test Pad. The spot 
will tell you whether 
there's dirt in your oil 


AC OIL FILTERS aa 
Get the Dirt | 


ines not already equipped, 
complece AC Oil Fileet 
which your desler can install ia 


LOOK FOR THIS SIGN—There’s one near you 


NOTE: Follow the recommendation of your service 
man aa fo when oi! should be changed. 


AC SPARK PLUG DIVISION - General Motors Corporation 
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The War's End 


(Continued from page 230) 


relatively safe. In addition, war experience 
has revived interest in the difficult project 
of laying an Atlantic telephone cable to 
supplement the operation of international 
radiotelephone circuits. 

Not for the year, or perhaps the decade, 
after the war, but still possible in the fu- 
ture are various engineering projects on a 
stupendous scale, Most of them have teased 
the imagination of engineers for a genera- 
tion or more past; the end of this war might 
make it feasible to tackle them, especially 
if some form of federated political unity 
emerges in Europe. Among these grandiose 
undertakings are a tunnel under the Eng- 
lish Channel, dams at Gibraltar and the 
Black Sea outlet to use the Mediterranean 
Sea as the world’s greatest hydroelectric 
power source, and a dam across the Congo 
River to provide Central Africa with a fresh- 
water lake half the size of the Baltic Sea. 

‘These projects may sound fantastic, but 
it must be remembered that we already are 
building a highway to Alaska, and another 
motor road is being driven south through 
Latin America. Projects like that were re- 
garded as fantastic once, too, And when 
the American people set out to make a 
better world there are very few things they 
are willing to call impossible. 


The Jeep's Big Brother 


(Continued from page 97) 


how the bow! is tipped by unorthodox antics 
on rough ground, the center-line height of 
the fuel level at the jet, centered in the con- 
centric bowl, remains unchanged, as, ac- 
cordingly, does the critical air-fuel ratio of 
the engine. Down inside this carburetor, 
too, is a built-in governor. 

Above the carburetor is a new oil-bath air 
cleaner that extracts 99-percent-plus of the 
dust and dirt sucked in with the air; dust 
that would grind engine friction bearings 
like emery powder. This important gadget 
cut out its military future in medal-winning 
service on tractors working in the dusty 
grain fields of the Middle West. Air enters 
it through louvers at the back side and 
swirls down over a pan of agitated oil past a 
baffle plate, getting a scrubbing. It then 
flows up through a wire-mesh filter and 
down into the carburetor, as clean of dirt as 
the air after a summer shower. To clean the 
unit, the oil is replaced and the wire-mesh 
filter is doused in gasoline. You can tell at 
a glance when cleaning is necessary, simply 
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by looking at the oil level, which rises as 
dirt accumulates. 

Like all Army vehicles built today, the 
three-quarter-tonner is completely radio- 
suppressed. This means that wherever there 
are sparks or intermittent currents in the 
ignition, generating, and current-and-volt- 
age control parts, the circuits are equipped 
with resistors, suppressors, and filters; 
wherever metal parts are hinged or inse- 
curely connected by electrical conductors, 
electrical bonds of flexible braided-metal 
strap connect the parts to grourid; and over 
every high-tension wire, flexible metal 
shields are provided and grounded. 

‘The purpose of this strategy is a vital one. 
For every truck is a potential radio trans- 
mitter, its static-generating panels and its 
electrical system sending out short-wave 
radiations. Powerful receivers tuned to the 
wave can detect them sometimes from sev- 
eral miles away. The Russians and British 
know all too well that the signals can at- 
tract enemy raiders to otherwise well- 
screened vehicle movements, and that our 
Army is taking them seriously, despite some 
pooh-poohing, is evident in the blanket sup- 
Pression of this source of trouble. 

On the dashboards of the three-quarter- 
tonners, regulation instruments include a 
speedometer with odometer, ammeter, oil- 
Pressure gauge, engine-temperature indi- 
cator, fuel gauge, ignition and light switches. 
On the 12-volt-equipped units, a voltmeter is 
included. Dash lights and a hand brake 
complete the dash picture, but a useful part 
of its equipment is the luminous-painted 10 
and 20-mile markers and indicator hand on 
the speedometer, aiding blacked-out troops 
to hold their given pace. 

A sturdier bumper accents the stubby 
nose with its “high angle of approach” that 
lets the front wheels buck or climb obstacles 
for themselves. A similarly high angle of 
departure leaves almost no overhang at the 
rear to catch on shell-hole sides or strike the 
ground as the truck enters a sharp incline. 

For this nation’s bitter struggle, this rug- 
ged fighting vehicle is a powerful sermon in 
tactical vehicle; a sermon for which the text 
was taken mainly from the perfected Jeep, 
but also from other tactical vehicles, from 
swamp buggies, commercial cars, farm trac- 
tors, and the searching study of other car- 
riers and prime movers—orthodox and un- 
orthodox. It is a tremendous step forward 
toward putting our fighting men in fighting 
vehicles, and it was no accident that it also 
advanced the Army's plan for fewer chassis 
types and for better parts interchangea- 
bility. The Quartermasters might be proud 
if they had the time, but they are probably 
too busy working on another vehicle for our 
motorized Army.—SCHUYLER VAN DUYNE. 
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WHEN LIVES ARE AT STAKE, 
A GLUE HAS TO BE GOOD: 


CASCAMITE meets 
Navy Glue Specifications 
for Wood Life Rafts 


Uncle Sam is hard-boiled about glues for his life 
rafts. These resin glues must stand shear tests of 
2800 Ibs. per square inch on maple blocks; 340 Ibs, 
per square inch on thin, dry plywood; 280 Ibs. per 
square inch on thin plywood after 48 hours water 
soaking! CASCAMITE stands these tests with 
strength to spare, just as CASCO Powdered Casein 
Glue passes all casein glue specifications. 

‘That's why you know these glues will do your 
homecraft and repair jobs once and for all! They 
meet Uncle Sam’s toughest requirements, 


CASCAMITE Powdered Resin 
Gwe—Meers Army and Navy 
specifications for aircraft as- 


CASCAMITE 


ASCO Powdered Casein Clue— Meet: 
Navy and Federal casein glue, 5 


Both sold at Hardware, Paint and Lumber Dealers’. Every 
236 or lasses can includes coupon good for free project plan 


for one of 36 furniture and water sports projects. 
FRE HOME AND INDUSTRIAL 
GLUING DATA: 


CASEIN COMPANY OF AMERICA, Dept. PS1142 
350 Madison Avenue, New York, 
Send me the literature checked. 


D “Gluing Guide” Complece mixing directions for all 
ues. Over 80 home workshop jobs. 
a: 


rroject Folders.” Describe free project plans, 
1D Technical Information on the industrial gluing of 


(Gill in) 


| We sure to give your name and address clearly printed or typed.) 
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IF YOU'RE IN THIS FIX... | What Happens When You 


P. W. witt 
FIX IT 


DENTS AND NICKS can be filled 
in quickly and easily with PLASTIC 
WOOD, Can be planed and sanded, 
then finished like the original wood. 
Get ic in cans or tubes at Paint, Hard- 


ware, 10¢ Stores. 


HANDLES LIKE PUTTY—HARDENS LIKE WOOD 


We can buy it for you 


IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
it...» we will buy it and see that it is shipped to you 
prompily, Ask for details at any Western Union office. 


ian 


Ses Me naatte icnisan 


Cut Your Motor in Half! 


Continued from page 77) 
starting at the front, so you eliminate either 
1-3-2 or 5-6-4, but preferably the forward 
group. For V-8’s, firing order usually is 
1R-1L-4R-4L-2L-3R-3L-2R. Use either set 
of alternates. For 8-in-lines, the firing order 
is 1-6-2-5-8-3-7-4. Again use either set of 
alternates. On V-12 Zephyrs, either bank 
of cylinders is dropped. Some V-8's vary 
from the Ford in firing order. In any case, 
the rule is to cut out alternate cylinders in 
their firing order. 

On double-tube (dual) carburetors, you 
simply plug the main jet and the accelera- 
tion-pump nozzle feeding the tube leading to 
the proper cylinders, On single-tube car- 
buretors, you must reduce the flow of gas 
through the main jet by half, substituting 
a jet of half the orifice area, and cut the 
stroke of the acceleration pump by half. 
In effect, you have made the engine more 
efficient for moderate-speed driving because 
the throttle valve must open wider. A pos- 
sible exception is on recent Buicks where 
the unconventional intake manifolds al- 
ready give particularly good moderate-speed 
fuel economy. 

Sun Oil tests indicate that the best igni- 
tion procedure is simply to close the gap 
of the plugs in the killed cylinders. Do not 
remove the plugs’ lead wires, or the high- 
tension coil will be damaged. 

‘The final chore is to step up the engine 
idling speed to about 550 or 600 r.p.m. on 
sixes, 450 to 500 on eights, to make idling 
smoother. 

Compared with the Sun Oil test on a V-8 
Ford, on which a 40-percent mileage im- 
provement was gained at 30 miles an hour, 
the writer's test was obviously less fruitful. 
Unconverted, the Sun Oil car made 24.7 
miles to the gallon; converted it made 34.6, 
But that test was made under special con- 
ditions with a 1941 car in A-1 condition. On 
actual traffic tests, the Sun Company points 
out, at a speed of around 24 miles an hour 
(six less than ours), their car’s mileage im- 
provement was 24 percent, or no better than 
ours. 

‘That may also be compared with a test of 
our altered car using a gasoline-metering 
gauge in New York City traffic, which 
showed mileage, at the necessarily restricted 
speeds of a busy city, ranging from a low of 
14.5 miles to the gallon under worst condi- 
tions, up to a high of 25 miles under the 
best. For a four-year-old, down-at-the-heels 
car, that’s good! 


Please mention Porutan Screxce when writing to advertisers. 


YF _ You buy more than a pair of shoes 

Zz when you buy Douglas. In every pair 

of Douglas Shoes there is extra qual- 

ity, real value, and fine workmanship 

coming from 66 years of shoe-making 
experience, Buy a pair today! 


The ETON 
Seied with miliary 
Seed acti yiling 
Bes mucl Comione aN 
able plain toe; single mand Normal 
She Treas $8.50 


, W.L. DOUGLAS SHOE CO. & 


Stores io Principal Cities 
Good Dealers Everywhere 
Since 1876, America's Best Known Shoes 
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sole~rubber heel, 
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> WORKERS 


EVERYWHERE 
LIVE WELL IN A SCHULT! 


Here's the answer to a home—dquick! Schult 
Offers the greatest possible savings in housing 
‘war workers You can have good housing, save 
‘war materials and save money by Ii 
Schult: Larger, roomier, more comfortable than 
ever before. Private bedrooms, davenports — 
super insulation for maximum year round com 
fort. Schult construction means long life — an 
investment good for years. Low cost, top trade~ 
in value and nation-wide service. See a Schult 
at your dealers, or write, Schult Trailers, Inc., 
Dept.3111, Elkhart, Indiana. 

Write 


FOR CATALOG 


SCHULT 


helt Tailors 


PHOTO 


Enns 


raphy, Dept. 5, 


RADIO-SOUND 
ELECTRONICS 
PARTS:SUPPLES 


RADIO CORP. 
‘901 W.JACKSON, CHICAGO 
PEACHTREE ST. ATLANTA 


Red Cross Offers War Bonds 
| in National Photo Contest 


| Q¥ ENTERING a national photographic 
| D competition just announced by the Amer- 
| ican Red Cross, camera enthusiasts will have 
an excellent opportunity to apply many of 
the suggestions which have appeared recent- 
ly in POPULAR SCIENCE on taking defense 
pictures, lighting, printing, and other topics. 

Awards in the contest, which begins Oc- 
tober 1 and continues through December 31, 
1942, will be War Savings Bonds with a ma- 
turity value of $5,125. The purpose of the 
contest, known as the American Red Cross 
National Photo Awards, is to provide a pic- 
torial record of the activities of the Red 
Cross on the home front, at military camps, 

| at sea, and in foreign lands, It is open to 
men and women in the country's armed 
forces and to civilians, both amateur and 
professional photographers, who are not em- 
ployees of the American Red Cross or any of 
its chapters. 

In calling upon photographers to enter the 
contest, Norman H. Davis, national chair- 
man of the Red Cross, said: “We need the 
imagination of camera enthusiasts to cap- 
ture the drama, the pathos, the sympathy, 
the mercy embodied in our work. This story 
must be told if the vital services entrusted 
to the Red Cross are to reach their greatest 
usefulness. We believe that pictures offer 
one of the most effective means of informing 
Americans of the great organization which 
has been developed through their generosity. 
Newsworthy photographs and those which 
symbolize the spirit of the Red Cross are 
wanted for magazine covers, feature articles, 
news stories, posters, and a score of other 
uses.” 

War bonds will be awarded in three 
monthly contests, and as grand prizes to 
final winners selected by a nationally known 
jury of photographic experts. The monthly 
prizes are: first prize, $200; second, $100; 
third, $50; and 33 honorable mentions at $25 
each. The final awards are: first prize, $500; 
second, $300; third, $200; fourth, $100; and 
ten $50 honorable mentions, In addition, the 
Red Cross will purchase for $5 each non- 
winning pictures deemed worthy of use. 
Winners of the final awards will be an- 
nounced February 1, 1943. 

Folders containing complete rules for the 
contest are being distributed through the 
country’s photo dealers. Headquarters of 
the American Red Cross National Photo 
Awards are at 598 Madison Avenue, New 
York. The director is Louis C. Boochever, of 
Cornell University. The contest fund was 
provided by the Photographic Society of 
America and other friends of the Red Cross. 
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NEW WATERPROOF GLUE 
GETS UNCLE SAM'S 0.K.* 


So good it is used in Uncle Sam's planes* and ships! 
Yee wrLpwoon 1 imple as A-B-C to use! No 
heating, waiting or special equipment. Just add up 
water to dry powder and it's ready for fasten? wit. At 
hardware, chain stores and lumber yards in 10c, 25¢, 30€ 
cans; or send 25¢ wich your dealer's name for sample 
can, Supply limited due to Uncle Sam's war needs, 
UNITED STATES PLYWOOD CORPORATION 
World's Largest Producer of Plywood 
Weldwood Glue Dept. 
103 Park Ave., NewYork 
Compare These 
‘Amazing Qualities 
1. Tremendous Strength Plastic Resin 
2. Waterproof WATERPROOF GLUE 
3. Rot and bacteria-proof 
4. Eco 


Quick and easy to mix 


“Makes the glue line 


SAFETY line” 


Get this FREE 


DISSTON 


MANUAL 


from your 


BB 
& e 
S EVE™ scatententfrom GeorgeT. Weymouth, 
Bureau of Industrial Conservation, War 
Production Board: “TOOLS ARE WEAPONS. CONSERVE 
THEM. USE THEM PROPERLY TO AVOID BREAKAGE 
AND THE WASTE OF CRITICAL MATERIALS NEEDED 
TO WIN THIS WAR.”. . . Make your tools last longer. 
Get your FREE copy of the Disston Saw, Tool and 
File Manual from your Hardware Dealer. 


HENRY DISSTON & SONS, INC.,1110 Tacony, Phila, Pa.,U.S.A, 


ar 


HARLEY-DAVIDSON 


Motorcycle elubs all over the country in civilion 
defense duty. Members proudly use their rugged, dependable 
Harley-Davidsons for messenger ond errand service, escort and 
patrol duty, and render valuable aid to other volunteer branches. 
eater flexibility mokes them the ideal vehicles 
unmatched economy conserves 
908, oil and rubber for the nation’s Victory Drive, 


See your Harley-Davidson decler — learn about the superi 
performance of these world champion motorcycles. Also look over 
his special values in reconditioned models, 


MAIL COUPON NOW 
HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wisconsin 
Send FREE copy of mogazine filed 


ith thrilling motor ‘Also literature on 
for mailing cost, 


NOVEMBER, 1942 


PAINT BRUSHES SCARCE! 
Keep NEW brushes soft 
RENEW old brushes 
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WITTE has 
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America for 72 
years 
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Kansas 


WITTE soca", 
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Direct-Reading Densitometer 


A NEW densitometer gives rapid direct 
readings of negatives in terms of photo- 
graphic density. Light from a small lamp 
passes through the film to a photoelectric 
tube, where it varies the flow of an electric 
current in proportion to its intensity, The 
current is amplified and actuates a milliam- 
meter, which is uniformly calibrated to give 
density readings. A high degree of ac- 
curacy is possible with a minimum of visual 
fatigue, even in the hands of inexperienced 
operators. The device plugs into any 110- 
volt A.C. outlet. 
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John A. Sandstrom, Box 517, Stow, N.Y. 


Mast Lights of Ship Model 
Have Concealed Wires 


BECAUSE of the difficulty involved in drill- 
ing a hole through the length of a ship- 
model mast for lights, some model makers 
run the wires on the outside, with amateur- 
ish results. If the dowel from which the 
mast is to be made is first split lengthwise, 
either with a saw or a sharp knife, and a 
groove is then cut for the wires, the two 
portions may be glued back together and 
shaped as desired.—Pav. H. SMITH. 

SUBSCRIBERS are requested to notify us 
of change of address four weeks in advance 
of the next publication date. Please be sure 
to give both old and new address. 
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‘A Slide Rule For Only 50c. 
1, = 


MACHINISTS 


Fore Wayne, tnd. 


OUTDOOR FUN! 


SPRING FRAME 
MOTORCYCLE 


Exclusive “Spring Frame” 
‘smooths out roughest coun- 
try roads. New comfort, 
safety. Brilliant stream: 
lined ‘beauty. See your 
Indian dealer. 


INDIAN MOTOCYCLE CO., SPRINGFIELD, MASS 
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“YANKEE” TOOLS 


today ...and tomorrow 


Today, “Yankee” Tools are drilling on 
the production front . . . drilling holes, 
driving screws, tapping threads for ma- 
e screws... doing all those things 
for which they have been favored by 
fine mechanies for half a century. T! 
are bringing speed and precision to the 
assembly lines clear across a nation that 
is fighting for its life. Tomorrow, when 
America’s production has overtake 
and overwhelmed the enemy, “Yank 
Tools will return to the ways of pe: 
«+. will be seen again in dealers’ win- 
dows and on dealers’ counters where 
buy them without 
ictory is their 


you may onee moi 
delay. In the mean 
pri 


“YANKEE” TOOLS 


concern, 


make good mechanics better 
North Bros. Mfg. Co., Phila., U.S. A. 
Established 1880 


Makers, also, of “Yankee-Handyman” Tools 


To safeguard and preserve the American way of life 
—buy Defense Savings Bonds and Stamps. 


@y=4 SURE CURE 


= sensation dtp. Busy fo apply with brush 
of metal, concre a. - 
corrosion. A’galion, covers about 30. ito 
SNe 

$1.90 for teal. prepaid. CIRCULAR FREE. “™ 


J. W. MORTELL CO., 534 Burch St., Kankakee, Ill. 


Pe eating rust and 
TOD. pipe. The 
is'Rniah can be painted any color. Comes 
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Lens-Opening Cover Is Made 
of Fiber Instead of Metal 


MANY photographers remove the lens from 
their camera for use in an enlarger, or for 
greater safety when carrying equipment 
about. During such times, however, dust 
and dirt may enter the camera through the 
Jens opening, and later cause specks or 
scratches on negatives. A  lens-opening 
cover effectively Keeps foreign matter out, 
and can be inserted or removed in a mo- 
ment. The new type shown above is made 
of fiber board covered with fabric, and sells 
for a lower price than the aluminum covers 
previously made. 


Determining Exhaustion Point 
of an Acid Fixing Bath 


Every photographer realizes the value of 
using fresh hypo to fix his prints, but he 
often throws away the solution when it is 
still good. A quart of acid fixing bath is 
suitable for 2,000 sq. in. of print surface if 
care is taken to wash the prints thoroughly 
of all developer before transferring them to 
the bath. This means that 273 prints of the 
24%" by 3” size may be safely fixed before 
throwing out the solution. Approximate 
figures for other sizes follow: 2%" by 44", 
188; 34%” by 414", 144; 34” by 5%”, 111; 
4” by 5”, 100; 5” by 7”, 57; 8” by 10", 25.» 

Keep the bath on the acid side by adding 
a few drops of pure acetic acid occasionally. 
You can use blue litmus paper to test for 
acidity—it should turn red. Keep the tem- 
perature of the solution at about 70 deg. F., 
because sulphur is precipitated at higher 
temperatures. This causes yellow stains to 
appear later.—J. H. W. 


POPULAR SCIENCE 


MONEY-SAVING 


3 8 IDEAS FOR- 
*meRA FANS 


ULAR Price #390 


«# Just think how much 
fun it would be to have 
your own enlarger, 
telephoto lens, reflec” 
tors, copying stand— 
and all the other equip 
ment you need to turn 
out pictures that are 
really professional! 

Now you cam have all 
this apparacus! This big 
new book shows you 
how to make it yourself 
—at a mere fraction of its 
inal cost! Prepared by 
POPULAR SCIENCE'S staff 
of experts, “How To 
Make Your Own Photo- 
graphic Equipment” 
makes every accessory $0 
easy co build that you'll 
have all the equipment 
you ever wanted in no 
time at all! Hundreds of 
illustrations, working 
drawings and diagrams 
simplify everything! 

The regular price of this remarkable book is $3.00. 
But to introduce it quickly to a large number of 
POPULAR SCIENCE readers, we have temporarily re- 
duced the price to only $1.98! You save 33149! And 
just one of the 381 money-saving ideas in this volume 
can save you many times this low price! 


SEND NO MONEY NOW! 


Just mail the coupon below and pay the postman 
only $1.98, plus a few cents postage, on delivery. If, 
after 10 days’ examination, you are not more than sat- 
isfied, simply return the book and we'll gladly refund 
every cent you paid! But you must act at once to be 
sure of getting your copy at this low bargain price! 


MAIL COUPON TODAY! 


OPULAR SCIENCE—Dept. 112 
53 Fourth Avenue, New York, N.Y. 

end me HOW TO MAKE YOUR OWN PHOTO- 
GRAPHIC EQUIPMENT. I will pay postman $1.98, 
plus few cents postage, If dissatisfied, I may return 
book within 10 days for full refund. 


SHOWS YOU 


fer, “no-glass” range find- 
retouching 


crography tube, titling 
‘ids, multiple ‘printing 
box, spotlights, print 
press—and hundreds of 
Other accessories that will 
help you det more fun out 
of photography! 
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© QUICK MIXING 
WITH COLD WATER 


# READY-TO-USE 
IN 30 SECONDS 


LASTING 
STRENGTH 


Buy 2 caw Fra 
4 HANDY SIZES 
10¢ 25¢ 50¢ 85¢ 


iy) at Age 21, Buys 
-,, 1724" 


month 
Old Line Legal Reserve 


LIFE INSURANCE 


$1460, at age 30; $1142, at age 
40; etc. Premium is $1.00 per 
month per unit (minimum 2 units) or 
half the permanent rate for first 5 
years! All Standard Provisions, in- 
cluding Dividends, Cash and Loan 
values, Monthly income! Fully Paid 
up in 30 years! Postal Has No 
Agents. Mail Coupon Now! 


Postal Life Insurance Company 


H S11 Fifth Avenue, Dept. Dill, New York tt 


Gentlemen: Mail me full details of new 
$1.00 Policy and amount of insurance at my age. 


Name — 


Occupation _ -Age__ 
Address 
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fies Yous Underwood 
Service /eepresentative 


He will help to make your type- 
writers and office machines last 
longer and keep them at peak 
performance. Ask him about the 
Underwood Maintenance Service 
Plan, You'll find him listed in 
your telephone directory of write 


UNDERWOOD ELLIOTT FISHER COMPANY 


OWE PARK AVENUE WiW YORK, Mev 


v Accurate 10" Slide Rule 


HEW/IG CO.,ox 143-M, Grand Central Annex, New York City 
BOYS | More boys have won fame and big 

# awards with Gilbert Chemistry Sets 
than any other kind. Send for FREE 24-page book 


“Fun and Action for Boy Chemists.” Gilbert Hall 
of Science, 208 Erector Square, New Haven, Conn. 


WORLD’S LOWEST PRICED 


mare 
IDEAL FOR BUSINESS OR PERSONAL 
rarer Gepe Ee Ne 
hg td 
Sais core ta 
SEE feasrin tbl ct been 
CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 424, P.O. BOX 1118 CHICAGO, ILLINOIS 
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| Improper Setting May Damage 


a High-Grade Hand Saw 


OMPLAINTS are sometimes made by 
amateur woodworkers that their hand 
saws do not cut smoothly after they have 
been resharpened by professional saw refit- 
ters. This may be true even if a saw-filing 
machine has been used and the teeth are 
perfectly even and very sharp. The fault 
lies usually in the fact that the teeth have 
been set too deep. With a cheap, poorly 
tempered saw, this defect may not matter 
so much, but with an expensive hard-tem- 
pered saw, damage to the teeth may result. 
‘The depth of the set should not go lower 
than one half the depth of each tooth. Care- 
ful examination of the teeth of a freshly 
sharpened saw will show whether or not the 
set is the right depth and uniform through- 
out. A high-grade taper-ground saw re- 


| quires very little set. A saw that is to be 


used with soft, wet woods requires more set 
than one used for cutting dry, hard woods. 


Stains on Plaster Cleaned 
with Sodium Perborate 


Tr HAS been found that sodium perborate 
is fairly satisfactory for removing ring 
stains left on a plaster wall where rain has 
leaked through. A small amount is sprin- 
kled on @ cloth moistened in warm water, 
the cloth is rubbed over the stain, and the 
process is repeated if necessary until the 
stain becomes inconspicuous or disappears. 
‘Tooth powder in which the perborate is the 
active ingredient may be used for this pur- 
pose.—R. G. Youna, M. D. 


How to Repolish Pipe Stems 


ScRatcHEs and tooth marks can be re- 
moved from the stem of your favorite pipe 
and its original luster restored by the fol- 
lowing method: Rub down the blemishes 
with fine sandpaper, then use powdered 
pumice on a damp cloth to remove the sand- 
Paper scratches and discolorations. Put a 
few drops of common automobile polish on 
a strip of cloth about a foot long, and polish 
the stem as a bootblack polishes a shoe. 


Storing Woolen Bathing Suits Safely 


A WOOLEN bathing suit can be kept ab- 
solutely safe from moths throughout the 
winter by rolling it up tightly and storing 
it in a 1-gt. coffee can or Mason jar with a 
tight-fitting lid, Be sure the suit is abso- 
lutely dry before putting it away.—R. W. 
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eep-cut “Ballard” 
rifling was first 
by 
Marlin in a single 
shot rifle. The superi- 


ment, all Marlin rifles have been 
thoroughly tested and targeted. 
Marlin recently introduced a 
new chemical treatment for barrel 
bores which resists rust and corro- 


2D 


introduced in 18 


al 


] 
NN a of this new type 
rifling was so marked that Marlin’s 
1875 model soon became recog- 
nized as the world’s outstanding 
target arm. 

For many years, Marlin rifles 
havefeatured Ballardtyperifling for 
accuracy and long life. Before ship- 


sion. This new im- 
provement adds to 
the long life and 
trouble-free use of 
Marlin riffes, 

‘These famous Mar- 
lin features are worth 
remembering after the war is won. 


THE MARLIN FIREARMS C 


Wood. 


AC & DC GENERATORS | 
workers 


1870 


& power plants. 350 to 15,000 watts, 
Self and separately excited. Avail- 
able forall standard voltage 

2 & 3 wire single phase, 3 phase 

4 wire. Special frequencies, 25, 
30, 50 and 120. Also rotary con: 
verters, frequency changers. 


Katolight, 50 Elm St., Mankato, Minn.,U.S. A. 


Learn Turret Lathe Operation! 
Send for the New TURRET LATHE OPERATOR'S MANUAL 


Offered as the Most Authentic and Complete Text 
Book on Turret Lathes and Turret Lathe Operation 
Every man interested in metal turning—old-timer, learner, 
apprentice, student—can improve his knowledge and 
handle tooling setups and metal turning jobs more effec- 

ely after reading this authoritative volume. Written 
expressly for shopmen by men who have spent the greater 
part of their lives in building, operating, and improving tur- 
Tet lathes and turning methods. Easy to read. Easy tounder- 
stand, Covers all phases of metal turning. Explains meth- | Mail 
‘ods. Suggests short cuts, Contains tables on feeds, speeds, 
tool angles, threads. A d 

it by Am 


240 Pages! 
Over 350 
Mlustrations 
and Drawings 
only #.00 Es 


HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. 1 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production. 


Keep Your 
Lathes Clean 


Yes, it’s as simple as that. Just by 
keeping your lathes (and other ma~ 
chine tools) clean, you can increase 
production, reduce scrap, and length- 
en the life of your equipment. 

This will not only benefit you, but 
fit will be a definite contribution to 
‘our total war effort. For every avail- 
able machine tool must be kept go- 
ing. The combined output of all ma- 
chine tool builders cannot supply 
enough equipment to keep pace with 
the rapidly expanding war produc- 
jon program, so there can be no un- 
necessary replacements, 


irt Is Abrasive 


Unless brushed away frequently, 
the scale, grit and fine chips pro- 
duced by’ the cutting tool mix with 
the oil on the bed ways, dovetails 
and other bearing surfaces, forming 
a dirty sludge, Because this dirt is 
abrasive, it increases friction and 
causes wear wherever it is allowed 
to collect. 

Obviously, this retards production, 
shortens machine life, and makes it 
hhard for the operator to maintain ex- 
facting tolerances, And when chi 
work under the tailstock or saddle, 
‘or into the spindle taper, the accu- 
racy of the lathe may be seriously 
impaired. 


Encourage the Operator 

A good way to keep your lathes 
clean is to encourage each operator 
to take care of his own machine. Let 
him know that you appreciate his 
(terest and effort. Explain how easy 
Bin ot 5 god inet by ihe 
way he takes care of his lathe. Ui 
im to take pride in keeping his lathe 
lean, free from dirt and chips. He 
will have greater respect for his job 
and will unconsciously become a 
more careful workman, 

‘A small paint brush is convenient 
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South 


for brushing away loose dirt and 
chips, Compressed air is not so good 
because it may blow dirt and chips 
into oil holes and bearings. Pliers are 
handy for pulling long steel shavings 
away from the machine. A clean cloth 
can be used, after brushing, to re- 
move the-last traces of dust and grit. 
A little oil on the cloth will prevent 
rust from forming on the finished 
‘surfaces of the machine. 

The felt wipers on the ends of the 
saddle wings should be removed and 
cleaned in kerosene occasionally. An 
experienced machine tool service man 
should periodically inspect the lathe 
and remove any grit or chips that 
may have worked under the saddle or 
tailstock. The bed ways can be bad- 
ly scored by a small steel chip im- 
bedded in the saddle or tailstock base. 


Don't Let Chips Collect 
Adequate chip disposal should be 


nd, Ind. U.S.A. © 
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‘A small point bruth is convenient for brushing away dirt and chips 


provided to prevent chips from piling 
Up underneath or around the lathe, 
Dirt and chips should not be allowed 
to work into the threads of the lead 
screw or the gearing of the apron ot 
quick change gear box, 

Ata time like this, when most ma- 
chine tools are operating 24 hours a 
day at speeds and feeds far beyond 
those for which they were designed, 
a small amount of carelessness may 
cause excessive wear —even a break- 
down. Certainly an ounce of preven- 
tion is now worth far more than a 
pound of cure. 


Write for Bulletin H1 


Bulletin Hi giving more detailed 
information on the cleaning and care 
of the lathe will be supplied on re- 
quest. Reprints of this and other ad- 
Vertisements in this series can also 
be furnished. State number of copies 
wanted. 


SouTH BEND LATHE WORKS 


Lathe Builders for 35 Y 
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A Necessity for Air-Raid 
Wardens and Spotters; a 
Valuable Handbook for Every- 
one Interested in Aviation! 


IERE’S the brand-new Third Issue of the AIRCRAFT 
SPOTTERS’ GUIDE, packed with up-to-date informa. 
tion on the latest planes and gliders now being used in the war. 
Bigger, heavier-load American and English bombers! Faster 
fighters and pursuit planes, both Allied and Axis types! New 
types of gliders, American and European! Just the informa 
ion you need to be prepared in today’s emergency. If you 
re an air-raid warden, “spotter,” or other civilian volunteer, 
you will want to become thoroughly familiar with these new- 
est types of aircraft. And in any case you should have this 
knowledge as a guide to correct action in case trouble comes. 
This new Third Edition of THE AIRCRAFT GUIDE is 
new from cover to cover. It is edited by Harold E. Hartney, 
Lieut. Colonel (inactive) Army of the U. S., formerly Chief 
of Training, U. S. Air Corps. It includes the latest available 
Army and Navy information. 


‘Shows All Recognizable Characteristics 

This valuable 100-page book describes HIS book will be on ov 

and illustrates 20 new type British w: thoritative, up-to-date 

planes, 7 Jal guide for everyone inter 

ested in aviation, whether c 

hobby or a study, as 0 por! or 
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